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MEASUREMENTS OF UTERINE CONTRACTIONS 


IN 


LATE PREGNANCY 


A Study of Five Patients with the Lérand Tocograph 


DOUGLAS P. MURPHY, M.D, F.A.C.S., Philadelphia, Pennsylvania 


NADEQUATE uterine power continues 
to be one of the commonest causes of dif- 
ficult labor. One method of attacking this 
problem would seem to lie in securing a 

better understanding of the characteristics of 
the uterine movements themselves. It would 
appear not unlikely that there might be some 
sequential relationship between the prelabor 
and the labor contractions. With these ideas 
in mind a study is being made of the uterine 
activity both before and during labor. The 
present report concerns the former; it deals 
with the magnitude of the movements which 
take place during the last 2 months of preg- 
nancy, and especially with the changes which 
they exhibit as labor is approached. 


LITERATURE 


A number of techniques have been devised 
for the purpose of recording the nature of the 
uterine movements. Kristeller estimated in- 
directly the amount of force necessary to ex- 
pel the fetus by utilizing a dynamometer in 
the handles of an obstetrical forceps. Poppel 
measured it in terms of the amount of force 
required to rupture amniotic membrane. 


From the Gynecean Hospital Institute of Gynecologic Re- 
search, and Department of Obstetrics and Gynecology, Univer- 
sity of Pennsylvania. 


Schatz determined the intra-uterine pres- 
sure directly with a rubber balloon inserted 
into the laboring uterus. Poullet combined a 
rectal balloon with the uterine balloon of 
Schatz, in order to measure the extra-uterine 
pressure created by the contraction of the ab- 
dominal muscles. Since the direct method 
involved the invasion of the uterus during 
labor, it was obviously impractical, if for no 
other reason than because of the danger of 
sepsis. This objection, among others, led to 
the search for a more practical method. 

Schaeffer was the first observer to record 
the uterine movements mechanically through 
the medium of the abdominal wall. He ap- 
plied an air-inflated, dome-shaped apparatus 
to the abdomen which was connected to a 
recording device. Ruebsamen registered the 
changes in the contour of the abdominal wall 
by placing upon it a 500 gram weight con- 
nected with a recording lever by means of a 
piece of string. Crodel appears to have been 
the first observer to pick up the abdominal 
movements by means of a movable metal rod 
and lever arrangement. Dodek placed a rod 
between the abdomen and an air-filled tambour, 
making permanent records upon a smoked 
kymograph paper. Frey, using the rod and 
lever principle, secured a permanent record 
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with ink, the tracing taking a circular direc- 
tion. Rech interposed an electrical system 
between the apparatus which picked up the 
abdominal movements and the recording de- 
vice. Lérand (5, 6) improved upon Frey’s 
method by having his permanent record in a 
lineal rather than in a circular direction. He 
has constructed 3 different tocographs, the 
second of which was used for the present 
study. 
MATERIALS AND METHODS 

Recording device. The Lérand tocograph, 
which was employed in the present study (6), 
consists of a set of levers enclosed in a metal 
box 9.5 by 11 centimeters square, by 6 centi- 
meters high. It is fastened to the abdomen 
with an elastic belt. Changes in the contour 
of the abdominal wall, which take place with 








Fig. 1. Lérénd tocograph, interior and exterior views, 
and in position for recording. Movable button protruding 
from bottom of tocograph (lower left), operates system of 
levers, which move writing point at right angles to strip 
of cross-section paper, which in turn is motivated by 
clockwork. 
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each uterine contraction, are registered by a 
movable, metal rod, 6 millimeters in diameter, 
which, when at rest, projects 5 millimeters 
from the bottom of the box. The rod, requiring 
a weight of approximately 150 grams to dis- 
place it, operates a writing point at right 
angles to a strip of millimeter, cross-section 
paper, the latter being moved by clockwork 
at the rate of 1 millimeter in 12 seconds. The 
excursion of the pen is 7 times greater than 
that of the rod in contact with the abdomen. 

Method of securing records. Patients attend- 
ing the prenatal clinic of the Hospital of the 
University of Pennsylvania acted as subjects. 
They were selected at random except for the 
fact they were primagravidas and at least 32 
weeks pregnant at the start of the study. 

All records of a patient were made at her 
home and each tracing was secured at the 
same time of day. For the recording she as- 
sumed the semi-recumbent posture with her 
shoulders supported by a felt pillow. After a 
rest period of 10 minutes the tocograph was 
strapped to her abdomen, cephalad, but close 
to the umbilicus. Each tracing period lasted 
1 hour during which time the patient reported 
the sensation which accompanied any intra- 
abdominal movement. Each patient was ob- 
served on an average of 3 times a week, the 
last tracing being made a day or two before 
the onset of labor. Five women were studied, 
1 for 8 weeks, 2 for 7, 1 for 5, and 1 for 3 weeks. 
One hundred six daily records were secured; 
these represented approximately 120 hours of 
observation and registered 1,377 uterine con- 
tractions. 

RESULTS 

Observations made during the recording per- 
iod. The tocograph recorded sneezing, cough- 
ing, vomiting, laughing, fetal movement, and 
uterine contractions, but did not pick up 
maternal respiration or intestinal action. With 
the patient quiet only uterine contractions 
and fetal movements were registered; the for- 
mer created waves, and the latter, vertical 
lines upon the tracing paper. 

Many uterine contractions were accom- 
panied by a sensation of tightness in the 
abdomen; its degree was in proportion to 
the height of the recorded wave and the 
tenseness of the abdomen. 
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General character of tracings. The general 
appearance of the tracings is exemplified by 
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Fig. 2. Prelabor uterine contraction tracings of subject, 
F. M. (Table I). Read from left; each tracing represents 
approximately 1 hour’s observation; numerals indicate the 
number of days intervening before labor; vertical thrusts 
represent fetal movements; waves register uterine contrac- 
tions. Note (a) general resemblance of tracings from day 
to day, (b) increase of uterine activity as labor is ap- 
proached, and (c) the onset of rhythmic contractions 8 
days before labor. Picture one twenty-fourth actual size. 

Fig. 3. Prelabor uterine contraction tracings of subject, 
G. T. (Table I). Description same as for Figure 2. Note 
(a) similarity of tracings from day to day, and (b) appear- 
ance of large waves as early as 31 days before labor. 


those of patients F. M. and G. T. reproduced 
in Figures 2 and 3. The numerals at the left 
indicate the number of days between the re- 
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Fig. 4. Uterine contraction waves of subject, M. R., z and 2, very small and large 
waves, forty-ninth day before labor; 3, fetal movement, forty-fifth day; 4, large waves 
showing step formation, thirtieth day; 5, large waves with strong fetal movement, 
twenty-third day; 6, active fetal movement sixteenth day; 7, symmetrical step for- 
mation, tenth day; 8, strong uterine contractions with prolongation of fall of wave, 
seventh day; 9, same as 8 but with even greater uterine tension between waves, i.e., 








valley level at start of wave well above base line. 


cording of the tracings and the onset of labor. 


The sharp thrusts due to fetal movement are 


readily distinguishable from the slower waves 
which are the result of uterine contractions. 

Patient F. M. (Fig. 2) exhibited little uter- 
ine activity until 8 days before labor, when 
her uterine waves became very rhythmic in 
appearance. 

Patient G. T. (Fig. 3), on the other hand, 
showed a considerable degree of uterine ac- 
tivity as early as 31 days before labor. 

Each of the 5 patients exhibited a distinc- 
tive contraction pattern. The similarity in the 
appearance of the various tracings of any one 
patient, and the dissimilarity between the 
patterns of different persons, represent 2 of 
the most significant observations arising from 
the present study. 

General characteristics of the uterine contrac- 
tions. In a general way the waves created by 
uterine contractions can be classified in 2 
categories, depending upon the duration of 
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Fig. 5. Prelabor uterine contraction tracings of subject, 
S. T., (Table I). Description same as for Figure 2. Note 
series of small waves, uniform in height, duration, and oc- 
curring at regular intervals, immediately preceding a large 
wave. With these small waves the patient experienced a 
“rolling” sensation. The small waves are about 1 milli- 
meter in height, and therefore represent changes in the 
abdominal wall contour of only one-seventh of that amount. 


pregnancy at the time that they are recorded: 
(a) waves registered before the fortieth week 
of pregnancy, and (b) those recorded during 
the fortieth week. 

Contractions registered before the fortieth week. 
Waves observed at this time were character- 
ized primarily by arrhythmia, and by varia- 
tions both in shape and magnitude (Fig. 4). 
Two sizes of waves were observed, large and 
small. 

The small waves were seen only in the 
period before the fortieth week. They were 
more numerous than the large ones, more 
uniform in size and shape, and had a tendency 
to occur in groups. In many cases these small 
waves immediately preceded a large wave 
(Fig. 5). The small waves shown in the latter 
figure were usually associated with what the 
patient described as a “‘rolling’’ sensation. 

The large waves were much less frequent 
than the small waves and came at more ir- 
regular intervals. They were greater in all 
dimensions than the small waves, and had a 
strong tendency to rise and fall in “steps” 
(Fig. 4, tracings 4 and 7), the latter being var- 
iable in number, position, height, and breadth. 

Contractions recorded during the fortieth week. 
About the beginning of the last week of preg- 
nancy a change in the wave picture was us- 
ually observed. This is demonstrated in the 
eighth day tracing shown in Figure 2. At 
this time the so called large waves of the ear- 
lier period increased in frequency and height, 
became more uniform in size, and took place 
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Fig. 6. Base line represents weeks intervening between 
recording of contractions and onset of labor. Vertical line 
records average values for duration, D, height, H, and 
frequency, F, of uterine contraction waves; data taken 
from Table II. Note increase in all measurements as labor 
is approached and the unusual increase in the height and 
duration of the waves during the week immediately pre- 
ceding labor. 


at more regular intervals. The rise and fall of 
these waves usually were equal in duration, 
but there was a tendency for the fall to be 
longer than the rise (Fig. 4). In some cases 
the fall lasted several minutes. 


MEASUREMENTS OF CONTRACTIONS 


Each of the 1,377 uterine contraction waves 
was measured, a summary of which appears 
in Tables I and II. The first table lists the 
average values of these measurements by pa- 
tients; the second table groups these contrac- 
tions according to the number of days which 
elapsed between the recording and the onset 
of labor. 


TABLE I.—UTERINE CONTRACTIONS INDE 
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WEEKS 


Fig. 7. Base line represents weeks intervening between 
recording of contractions and onset of labor. Vertical line 
records the percentage of uterine contractions felt by pa- 
tient, F, and the average distance of tracing from base line 
(tension of uterus), 7; data taken from Table II. Note the 
increase of both characteristics as labor is approached, and 
the unusual increase in tension during the week immedi- 
ately before the onset of labor. 


MEASUREMENTS OF CONTRACTIONS 
BY PATIENTS 

Frequency. Of the 106 daily tracings, 2 
failed to record any uterine activity; these 2 
records were obtained from the same patient, 
1 during the sixth week and 1 in the seventh 
week prior to labor. The average frequency 
of contractions for the 5 women (Table I) 
was 11.1+6.0 per hour, with a coefficient of 
variation of .540, and a range between 1 and 
38 hours. 

Strength. The strength of contraction can 
be measured best as the height of the wave, 
though the relationship between the two is 
not known. However, the height of the wave 
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' Recording the averages for all measurements of the uterine tracings of five individuals. Felt contractions refer to those of which the patient 
was conscious. Tension refers to the distance of the valley level above the base line. Note the large standard deviation, and the wide range between 


minimum and maximum figures for all characteristics. 
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TABLE II.—CONTRACTIONS IN RELATION TO ONSET OF LABOR? 


| | 
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Contractions 





Days . Duration 
before Persons Daily of obser- 


labor hr. min. | Recorded 


studied records vation Felt 
per cent p/hr. 
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1Recording the averages for all measurements of the uterine tracings of the five individuals listed in Table 1, arranged according to the interval ir 
days between the recording and the onset of labor. Note the increase in the measurements as labor was approached. 


was found to be in proportion to the strength 
of the associated subjective sensation and to 
the tenseness of the uterus. The height of the 
average wave was 3.2+2.2 millimeters, with 
a coefficient of variation of .668, and a range 
varying between o.1 millimeter and 16.2 
millimeters. 

Duration. The duration of the average wave 
was 85 +61 seconds, with a coefficient of vari- 
ation of .716, and a range between 1 second 
and 11 minutes and 54 seconds. 

Interval. The average interval from the start 
of one wave to the beginning of the next was 
243 +156 seconds, with a coefficient of varia- 
tion of .642, and a range between 6 seconds 
and 30 minutes and 47 seconds. 

Contractions felt by patients. The 5 patients 
were conscious on the average of only 47 per 
cent of the recorded contractions. This figure 
included both the very small as well as the 
large contractions. One woman felt only 14 
per cent, while another was conscious of about 
73 per cent. 


MEASUREMENTS OF CONTRACTIONS IN 
RELATION TO THE ONSET OF LABOR 


There was a progressive increase in uterine 
activity as labor approached (Table II, Figs. 
6 and 7), with an unusual increase during the 
last week or 10 days of pregnancy. The latter 
increase in the number of contractions oc- 
curred before there was any clinical evidence 
that labor had begun. 


Contractions felt by patients. Contractions 
were felt by the patients as early as 56 days 
before labor (Table II); the proportion, how- 
ever, was relatively small until the forty- 
second day. As labor approached there was 
a progressive increase in the number of con- 
tractions felt (Table II and Fig. 7). This in- 
crease was greatest during the last week of 
pregnancy, but was not in proportion to the 
increases in the measurements of the contrac- 
tions. 

Tension of uterus. The mean level of the 
valleys between the uterine contraction waves 
varied in the different individuals. When the 
abdominal wall was soft, the level of the val- 
leys coincided with the base line; when tense, 
it remained above the line. The average dis- 
tance from base line to valley level was se- 
cured by taking measurements at 5 minute 
intervals on each tracing, the result being 
recorded in millimeters (Tables I and II, and 
Fig. 7). The tension varied from day to day 
but in general increased as labor was ap- 
proached; it was highest the week before labor. 


SUMMARY AND CONCLUSIONS 


1. The uterine contractions of 5 women, 
each pregnant for the first time, were regis- 
tered by means of a Lérand tocograph at 
intervals of several days throughout the last 
2 months of pregnancy. 

2. One hundred six records, each represent- 
ing at least one hour’s observation, and total- 
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ling 120 hours of recording, gave 1,377 uterine 
contraction waves for measurement and com- 
parison. 

3. The general character of the uterine 
contractions in a given patient tended to 
follow the same pattern from day to day. 

4. The contraction patterns of the patients 
differed widely in their various characteristics. 

5. The average frequency of contractions 
was 11.1+6.0 per hour, with a range from o 
to 38 per hour. 

6. The height of the average wave produced 
by a uterine contraction was 3.2+2.2 milli- 
meters, with a range from o.1 to 16.2 milli- 
meters. 

7. The average duration of the contractions 
was 85+61 seconds, with a range between 1 
second and 11 minutes and 54 seconds. 

8. The average interval from the start of 
one contraction to the beginning of the next 
was 243+156 seconds, with a range between 
6 seconds and 30 minutes and 47 seconds. 

g. The patients were conscious of approx- 
imately 47 per cent of recorded contractions; 
one subject felt only 14 per cent, and another 
experienced 73 per cent. 

10. As labor approached progressive in- 
creases were observed in the measurements 


of the following characteristics of uterine mo- 


tility: (a) the strength, duration, and fre- 
quency of uterine contraction; (b) the per- 
centage of contractions which were felt by 
the patient; and (c) the tension of the uterus. 
An unusual increase in the measurements of 
each of these qualities with the exception of 
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“frequency” was observed during the week or 
10 days immediately preceding the onset of 
labor. 
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ENDOMETRIOSIS OF THE SIGMOID, RECTOSIGMOID 
AND RECTUM 


CHARLES W. MAYO, M. D., F.A.C.S., and JOSEPH M. MILLER, M.D., 
Rochester, Minnesota 


IRST described as an entity by von 

Rokitansky in 1860, endometrioma, or 

adenomyoma, has remained an enigma 

which invites investigation because of 
its pathological and physiological features. In 
general, an endometrioma may be considered 
a tumor composed of aberrant endometrial 
cells associated with smooth muscle cells in 
some situations. The condition is found in the 
vast majority of cases at some period between 
the onset and the cessation of the menstrual 
function, and the epithelium undergoes the 
same physiological response to the action of 
ovarian hormones as does the normal mucosa 
of the uterus. 

The lesion has been found in the form of a 
single tumor or formations of multiple tumors 
or dense infiltrations in a number of different 
situations including the sigmoid flexure of the 
colon, the rectovaginal septum, and the rec- 
tum. The practical importance of differentia- 
tion of such tumors from carcinoma and the 
inflammatory conditions of the bowel is easily 
realized. Endometriosis of the lower portion 
of the intestinal tract occurs somewhat more 
frequently than is commonly supposed. Samp- 
son (6-10) found 13 “intestinal implants” in 64 
cases. In one instance, the small intestine and 
sigmoid flexure were involved; in another, 
the cecum was involved; in the remainder, the 
rectosigmoid. Polster, in a collective review, 
reported 80 cases involving the bowel and go 
cases involving the rectovaginal septum. 

Known considerations which are offered to 
help in arriving at a correct differentiation 
when the bowel is involved, are these : (1) endo- 
metriomas occur in females, usually between 
the age of 30 years and the menopause; (2) the 
longer the duration of the condition, the greater 
the chance is that a non-malignant lesion exists; 
(3) the general health of the patient is better 


From the Division of Surgery, The Mayo Clinic, and the 
Section of Surgery, The Mayo Foundation. 


and loss of weight does not occur so frequently 
when an endometrioma is present as when some 
other malignant lesion is present; (4) dysmen- 
orrhea is a common complaint; (5) symptoms 
may havea definite rhythm, being present only 
at, or accentuated during, the menstrual period, 
whereas carcinoma and inflammatory condi- 
tions produce no such periodic symptoms; (6) 
sterility is often present; (7) slight to marked 
constipation, with periodic accentuation, is 
often one of the prime complaints, and this 
may progress to a more or less complete intes- 
tinal obstruction, according to the severity of 
the condition. Sampson’s (6) patient suffered 
from constipation which gradually increased in 
severity for a period of 2 years, and attacks 
were most severe at the menstrual period; the 
abdomen became distended and nausea and 
vomiting were present; (8) diarrhea is less fre- 
quently observed but Cullen refers to a patient 
who had diarrhea concomitant with the begin- 
ning of her menstrual period, and who later 
suffered from pain in the lower part of the bowel 
24 hours before the onset of menstruation and 
who experienced melena; (9) occult or fresh 
blood in the stools is more common in the 
malignant than in the benign states, and in 
some cases of endometrioma, bleeding was pres- 
ent only during menstruation, beinginfrequent, 
however, since endometriosis rarely involves 
the mucosa of the lower bowel; (10) pain on 
defecation is frequently present when an ade- 
nomyoma of the rectovaginal septum projects 
into the lumen of the rectosigmoid or the rec- 
tum, and this pain may be present only during 
menstruation; (11) results of proctoscopic ex- 
amination are either negative or reveal a mass 
which is not primary in the wall of the bowel, 
pushing into it from without; if a tumor is 
seen, biopsy often will aid in the diagnosis; (12) 
roentgenographic investigation may help, in 
that the filling defects caused by endometri- 
omas may be difficult to diagnose since they 
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exhibit nothing distinctive, whereas carcinoma 
or the inflammatory states may produce a 
clear-cut picture. 

However, the symptoms and signs presented 
in any individual case may vary considerably 
from the aforementioned pattern. At times a 
diagnosis cannot be made, even when the ab- 
domen is surgically explored and the involved 
segment of bowel is brought into the wound. 
The gross resemblance of an endometrioma of 
the sigmoid flexure to a scirrhous carcinoma in 
an early state of development is at times re- 
markable. The peritoneal surface may be puck- 
ered and scarred in the presence of both con- 
ditions. When endometrioma is present, the 
stricture usually does not encircle the bowel 
completely, and the tumor can be lifted up 
from the wall of the bowel. The regional lymph 
nodes may be involved and enlarged if malig- 
nancy is present. However, the final decision 
may often rest with the pathologist after the 
tumor has been removed 

Thirty-eight’ cases of endometriosis of the 
sigmoid, rectosigmoid, and rectum in which the 
patients were encountered at The Mayo Clinic 
comprise the series under consideration. Five 
of these cases have been reported elsewhere; 1 
by Mahle and MacCarty and 4 by Judd and 
Foulds. In 13 cases of this series, the lesions 
were situated in the sigmoid alone, while in 3 
cases there were solitary endometriomas situ- 
ated in the rectosigmoid. In the remainder of 
the cases, there was involvement of the var- 
ious structures of the pelvis in addition to dif- 
ferent portions of the lower part of the bowel. 
In many cases, the rectovaginal septum and 
the contiguous portion of bowel were involved. 
The ages of the patients represented in the 
series had a range approximating the menstrual 
life of the female, and extended from 25 to 54 
years, the average being 38.1 years. Eighty- 
seven per cent of the patients represented in 
this group were between the ages of 30 and 
49 years. 

Pertinent data of this group are: 28 of the 
patients were married and 10 were unmarried. 
The total duration of the symptoms ranged 
from a low of 2 months to an extreme of 27 
years. Twelve patients became pregnant; 23 
had periodicity of symptoms. Eighteen pa- 
tients had dysmenorrhea; 28 had abdominal 


pain; 20 had constipation; 3 had diarrhea; 11 
had rectal pain; 11 had blood in the stools; and 
6 had loss of weight. 

The duration of endometriosis before the 
patient is seen by the physician often is much 
longer than that of carcinoma. The greater 
number of patients of this series said that they 
had experienced symptoms for from 2 to 5 
years. As might be suspected, a sterility of 
relative stubbornness often is associated with 
endometriosis. The large number of patients 
in this series who became pregnant may be 
attributable to either one of two factors: (1) 
some of these patients had had their children 
before the onset of the disease, and (2) others 
had their lesions in isolated situations wherein 
there could be no interference with the repro- 
ductive organs. Six of the patients who com- 
plained of rectal pain had lesions in the recto- 
vaginal septum. Loss of weight usually was 
associated with some disease other than endo- 
metriosis. Only 6 of the 38 patients reported 
such a reduction in weight. 

Much reliance should be placed on an ac- 
curate, detailed history, because the physical 
findings of endometriosis of the sigmoid and 
rectosigmoid often are not of much help. In- 
spection and palpation of the pelvic region, 
however, will aid materially in diagnosis of 
lesions in the rectovaginal septum. Fixation 
of the pelvic organs may be noted on bimanual 
examination. 

It should be noted that but 9 patients of the 
entire group showed a significant decrease in 
the concentration of hemoglobin in the blood. 
In this connection, it may be stated that some 
of the g patients had other pathological condi- 
tions to account for the loss of blood. It is 
interesting also that 2 patients had undergone 
colostomy for intestinal obstruction, 1 having 
had the operation 5 years, and the other 9 
months, before coming to the clinic, where addi- 
tional surgical treatment was provided. 

Proctoscopic examination was performed for 
18 patients and normal findings were reported 
for only 3 of these. Narrowing of the lumen of 
the bowel, projection of a mass into the bowel, 
or of a tumor outside the wall, were encoun- 
tered in the remainder of the patients for whom 
proctoscopy was performed, except 1 patient 
in the examination of whom a definite carci- 
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noma of the rectum was visualized. Since 
there are no roentgenographic peculiarities for 
endometrioma of the bowel, the reports de- 
scribing the condition of these patients stated 
either that the bowel was normal or that a 
stricture was present. Stricture, however, is 
not a characteristic filling defect. The differ- 
entiation between malignant and inflamma- 
tory conditions is extremely difficult at times 
in this region of the body. 

It is also to be noted that some of the endo- 
metriomas in this series had not necessarily 
produced symptoms. A number were encoun- 
tered and recognized during the course of pel- 
vic operations for other diseases. When the 
lesion was recognized as an adenomyoma and 
was solitary, it was either untouched or re- 
moved, depending on the state of the bowel, 
the coexisting pathological condition in the 
remainder of the pelvic organs, and whether 
or not the ovaries were to be removed. When 
the endometrioma was not removed, a note 
was made that if subsequent difficulty should 
arise, recourse might be had to either roentgen- 
rays or radium therapy. In addition, other 
pathological changes in the bowel must be 
searched for as is illustrated by one patient 
who had an endometrioma in the sigmoid and 
a carcinoma of the rectum. 

Thirty-one patients were treated conserva- 
tively and 7 radically. Treatment of the group 
as a whole was predominantly conservative 
and this trend has been rather definite in re- 
cent years. However, when radical interven- 
tion was deemed absolutely necessary, it was 
done. As has been pointed out, the diagnosis 
of endometriosis so often is in doubt up to and 
sometimes during surgical exploration that a 
definite rule as to the exact course of treat- 
ment cannot be laid down. When the lesion 
looks and feels like a malignant lesion, when 
metastasis cannot be found, and when evidence 
of the presence of endometriosis cannot be 
found in the pelvis, conservative resection of 
the bowel is the procedure of choice, especially 
if the patient is young and is desirous of hav- 
ing children. The desirability of preservation 
of the ability to conceive often may decide the 
course to be followed. 

In the treatment of an older patient near 
the menopause concerning whom the question 
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of future childbearing may be dismissed, 
roentgen-rays or radium implantations offer 
the possibility of the induction of an artificial 
menopause which will completely alleviate the 
symptoms and correct the existing pathologic 
condition. If obstruction exists, a temporary 
colonic stoma may be made and roentgen-ray 
or radium treatment may be given, in which an 
amount of irradiation sufficient to produce per- 
manent inhibition of the ovarian function may 
be administered. This measure will remove 
cyclic stimulation of the ovarian hormones to 
the endometrium. Regression of the latter 
will then occur. However, conservative ther- 
apy, both in respect to preservation of the 
ovaries and operative procedure on the bowel, 
should be paramount. 

Thirty-two patients in this series are living 
and well at the present writing. Four have 
lived 10 or more years since operation, 5 from 
5 to ro years, 16 from 1 to 4 years, and 7 for 
less than 1 year. There was but 1 death in the 
hospital for this entire series. The condition 
of patients was followed for varying lengths of 
time after they left the clinic and only 2 have 
been reported as having died. One of these 
patients was found at operation to have had 
carcinoma of the ovary in addition to endo- 
metrioma of the sigmoid and she died about 6 
months after operation. The second of these 
patients underwent an operation elsewhere for 
an unknown condition and succumbed. The 
final condition of 3 patients could not be 
ascertained. 


SUMMARY AND CONCLUSIONS 


1. Eighty-seven per cent of the patients 
having endometriosis were between the ages 
of 30 and 49 years. 

2. Symptoms attendant upon endometrio- 
sis usually are present for a longer period than 
those commonly associated with carcinoma or 
inflammatory conditions. 

3. The patients are relatively sterile. 

4. The presence of symptoms which are 
periodic in nature, such as constipation, diar- 
rhea, rectal bleeding, or rectal pain, should 
suggest the presence of endometrioma. 

5. Dysmenorrhea is often present. 

6. Discomfort in the lower portion of the 
abdomen is a common complaint. 
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7. The general health of the patient is 
usually good. 

8. Proctoscopic examination and roentgen- 
ographic investigation do not result in char- 
acteristic findings. 

g. The diagnosis is always difficult and the 
symptoms vary considerably. 
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LUDWIG’S ANGINA 
ASHBEL C. WILLIAMS, M.D., Boston, Massachusetts 


UDWIG’S angina has been regarded 
as an entity by most authorities 
since Ludwig’s classical description 
in 1836. Thomas, in 1908, reiterated 

this description and offered a practical sur- 
gical approach based on careful anatomical 
and pathological investigation. The mortality 
in Ludwig’s 5 cases was 60 per cent. Thomas, 
in a series of 106 cases, reported a mortality 
of 40 per cent and prophesied a further reduc- 
tion through better understanding and treat- 
ment of this type of infection. 

But in a group of 31 recent cases, collected 
from several local hospitals (Table I), the 
mortality was 54 per cent. Such a rate, nearly 
as high as that reported by Ludwig a hundred 
years ago, suggests that knowledge of the 
advances made since his time is not general 
and that in most cases this disease still does 
not receive proper recognition and treatment. 

In the American literature emphasis has 
been placed on the anatomy and the pathology 
of Ludwig’s angina and, to some extent, on 
the surgical approach. The clinical aspects, 
which have received somewhat meager atten- 
tion previously, will be stressed in this paper. 
A proved surgical approach will be described 
in detail. The réle of tracheotomy, the choice 
of anesthesia and the use of certain drugs will 
be accorded the importance they deserve. The 
viewpoints presented have grown from clinical 
observation, a study of the 31 cases here men- 
tioned, and a consideration of the literature. 

This condition is not rare, 8 such patients 
having been admitted to the Boston City 
Hospital during the last 12 months. 


ANATOMY 


The clinical features peculiar to Ludwig’s 
angina are due to an infection involving the 
tissues of both the submaxillary and sub- 
lingual spaces. Clinical manifestations of in- 
fection in both these regions are prerequisite 
to a diagnosis. Other spaces may or may not 
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be involved. This conception is in agreement 
with Ludwig’s description and with the con. 
sensus among those who have studied the 
disease since his time. 

A thorough knowledge of the regional 
anatomy is essential to an adequate diag- 
nostic and surgical approach. The key lies in 
the unyielding deep cervical fascia (Fig. 1). 
This fascia is fixed to the inferior border of 
the mandible from which it sweeps down- 
ward and inward to become attached to the 
hyoid bone, thus separating the suprahyoid 
region from the lower neck. Within the supra- 
hyoid region, this fascia is attached to the 
anterior and posterior bellies of the digastric 
muscle, thus delimiting the submaxillary and 
submental areas (Fig. 1). The structure pos- 
sibly second in importance is the mylohyoid 
diaphragm, formed by the two mylohyoid 
muscles which, from their attachments to 
the mandible, pass downward and inward to 
be inserted along the hyoid bone posteriorly 
while they fuse with one another anteriorly 
to form a median raphe (Fig. 2). Below the 
mylohyoid diaphragm anteriorly, and_be- 
tween it and the deep fascia, lies the triangular 
submental space, further bounded by the 
anterior bellies of the digastric muscles lat- 
erally and the hyoid bone inferiorly. Above 
the mylohyoid diaphragm lie the two sub- 
lingual spaces which are bounded laterally 
by the body of the mandible, above by the 
mucous membrane of the floor of the mouth 
and medially by a muscular raphe which is 
deficient anteriorly, allowing for communica- 
tion of one sublingual space with its fellow of 
the opposite side (Figs. 2 and 4). The sub- 
maxillary gland lies at the posterior border of 
the mylohyoid muscle, resting partly in the 
submaxillary and partly in the sublingual 
spaces, permitting an avenue of communica- 
tion between the two. The submaxillary space 
has potential communication, deep to the 
hyoid bone, with the lower neck (2). It also 
has potential communication with the para- 
pharyngeal or lateral pharyngeal space by 
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submental 
space 


Fig. 1. Right, the skin and platysma have been reflected 
to show the deep fascia. Left, the skin, platysma, and deep 
fascia have been reflected to show the submaxillary and 
submental spaces. The solid line indicates the site of in- 
cision for unilateral infections. The dotted line indicates 
its extension in bilateral infections. 


way of the stylohyoid sheath and the glosso- 
pharyngeal nerve (37). 

The mylohyoid diaphragm prevents down- 
ward expansion of the sublingual space. The 
strong fascial attachments further close all 
these spaces from superficial expansion or 
communication. 


factal 
1 yp VEEI2Z, arlery 


digastric 
muscle 
/| raylohyoltd muscle 
; hyotd Lone 


Fig. 3. The skin, platysma and deep fascia have been 
reflected. The relation of the incision to vital structures is 
shown. Only the facial vessels must be divided. The sub- 
maxillary gland may be reflected, incised or excised. 
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Fig. 2. The mylohyoid diaphragm as seen from above, 
indicating where it should be divided by incision from be- 
low. The sublingual spaces communicate about the anterior 
tip of the sublingual glands. Several structures have been 
omitted to allow visualization of the diaphragm. The 
sublingual gland is shown only on the right. 


ETIOLOGY AND PATHOGENESIS 


Streptococci, predominantly of the hemo- 
lytic group, are the causative organisms in 
most cases of Ludwig’s angina, occurring 
alone, often with the staphylococcus or occa- 
sionally with the pneumococcus. Strepto- 
cocci were present in 72 per cent of the cases 
in which culture reports were available. Others 
have reported a similar figure (4, 12, 31, 35). 
Staphylococci or pneumococci may be the 
only organisms noted. Recently (27, 28, 29) 
attention has been called to the frequence of 
secondary infection with anaerobic organisms 
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Fig. 4. The submaxillary gland lies at the posterior 
border of the mylohyoid muscle. The deep portion, with 
Wharton’s duct, extends into the sublingual space while 
the bulk of the gland lies more superficial in the submaxil- 
lary space. The tongue and mucous membrane of the floor 
of the mouth are evident. 
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TABLE I.—SUMMARY OF 31 CASES 





Patient, 
age 


taneous Result 


Hospital t Culture report Anesthesia Tracheotomy “00 
} adminis- * 
| | drainage 


} tered 





M.L., 53 | M.G.H. | Streptococcus hemolyticus, Staphylococcus | Novocain Pre-operative + Died 
| | albus 





M.G.H. Streptococcus hemolyticus No surgery None + oo Recovered 





T.D., 34 | M.G.H. Hemolytic staphylococcus No surgery None | + Recovered 








M.P., 46 M.G.H. | * Ether During operation Died 





M.G.H. | * * None + | Recovered 





M.G.H. | Staphylococcus * Postoperative | Died 





M.G.H. | * Novocain, N-O | None | Recovered 





| Streptococcus hemolyticus Evipal None Recovered 





E.S., 26 | P.B.B.H. | Non-hemolytic streptococcus Avertin None Died 


E.S., 35 M.H. Pneumococcus XIX N20, O2 During operation Died 








D.D., 66 | M.H. * Evipal None Died 
, 76 .C.H. | Streptococcus hemolyticus, Streptococcus | Cyclopropane During operation Died 
viridans, Staphylococcus aureus 








+ 95 C.H. |* No surgery None ; Recovered 





Streptococcus hemolyticus * None Died 





W:S., 23 





Cyclopropane None Recovered 





a. 
M.G., 59 B.C.H. | Streptococcus viridans, Micrococcus N,O, O» None Recovered 
| catarrhalis 





G.B., 56 | Streptocococcus hemolyticus Pentothal None Died 





Staphylococcus albus, Pneumococcus VIII | N.O, O» During operation Recovered 





* No surgery None Died 





* Ether None Died 


* N:0, O: Postoperative Died 














Streptococcus hemolyticus, Staphylococcus | Novocain None Died 
aureus 





Staphylococcus albus None Recovered 


Streptococcus hemolyticus, Staphylococcus | N.O, Oz None Recovered 
albus, Staphylococcus aureus, Vincent’s 














Staphylococcus albus, Streptococcus Pentothal None Recovered 
viridans 














ju |S’ fw] 





J oll B.C.H. \* N:.O, O: None . | | Recovered 


L.B., 








B.C.H. | * | NO, O. None | Died 





n 


S.C., | N.0, 0: Attempted* | Died 








5.C.,. gh | Ce. | | Cyclopropane None | Died 


W.M.,26 | B.C.H. | Streptococcus hemolyticus | Pentothal During operation | Recovered 











W.R., 49 | N.H. Non-hemolytic streptococcus Pentothal None Died 
} } 





*Information lacking . +M.G.H.— Massachusetts General Hospital 
*Died of asphyxia under anesthesia P.B.B.H.—Peter Bent Brigham Hospital 
M.H.—Malden Hospital 
B.C.H.—Boston City Hospital 
N.H.—Newton Hospital 
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and to the synergistic effect they exert. Spi- 
rochetes, spirilla, fusiform bacilli, anaerobic 
streptococci and Clostridium welchii are often 
present. Too commonly anaerobes are not 
sought for by special methods and are conse- 
quently not reported. 

The portal of entry of infection may be a 
lesion anywhere about the lower lip, tongue, 
floor of the mouth, gums and teeth of the 
lower jaw, tonsils or pharynx (35). Calculi in 
the submaxillary gland or duct have been 
mentioned as a cause (6). Infections incurred 
about the lower molars, particularly following 
extractions, are the common source, consti- 
tuting the initial episode in 51 per cent of the 
cases of this series. This has also been the ex- 
perience of others (2, 12, 15, 32, 33). 

The manner of development of the infection 
has been the subject of several investigations 
(2, 16, 35, 37). Whether the spread is via 
lymphatics or by contiguity of tissues matters 
little. However, it is of practical importance 
to recognize that, regardless of whether the 
submaxillary or sublingual space is first in- 
volved, since one communicates with the 
other, both will shortly partake in the process. 
The resulting pathological picture is that of a 
diffuse, edematous, and rapidly spreading 
cellulitis beneath the deep cervical fascia and 
involving these two spaces. 

Pus in considerable quantities is a late de- 
velopment. When the swelling is incised, one 
encounters only a porky edema with perhaps 
a streak of thin watery pus here and there. 
Because pus is scanty and lies beneath the 
deep fascia, fluctuation should not be ex- 
pected. It was absent in 94 per cent of the 
cases in this series. 

Due to the restraining deep cervical fascia 
and mylohyoid muscles, expansion of the sub- 
maxillary and sublingual tissues is upward 
and posterior at the expense of the oral and 
pharyngeal cavities. This swelling often as- 
sumes literally immense proportions. The ten- 
sion thus created by a fulminating infection 
so confined accounts in part for the necrosis 
of the deep tissues noted so constantly at 
necropsy. The impingement on surround- 
ing structures which results gives rise to 
dysphagia, dysphonia, and respiratory em- 
barrassment. 
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Spontaneous rupture into the mouth or 
throat occurs, having taken place in 19 per 
cent, or 6 cases, of this series. All of these 
patients recovered, though 2 required oper- 
ative drainage as well. This eventuality is not 
favorably stressed since delay, with the hope 
for some such happy outcome, only tends to 
minimize the chance of successful interven- 
tion. It should be remembered that in 81 per 
cent of the cases spontaneous rupture did not 
occur. 


CLINICAL FEATURES AND DIAGNOSIS 


Ludwig’s angina has certain clinical char- 
acteristics. A massive swelling, often bilateral, 
always brawny and tender but rarely fluc- 
tuant, involves the suprahyoid region, being 
extreme in the submaxillary area. The over- 
lying skin is conspicuously free of inflamma- 
tion, showing only edema. Such external 
manifestations are an indication of infection 
in the submaxillary and probably in the sub- 
mental space. 

The floor of the mouth is raised, edematous, 
and brawny. The mucous membrane beneath 
the tongue is often ulcerated and dirty grayish 
white. The tongue is swollen, pushed upward, 
and may become so crowded by sublingual 
edema that, filling the available space in the 
mouth and pharynx, it is forced forward as 
well, its tip even protruding between the teeth 
anteriorly. The presence of these signs in the 
oral cavity is diagnostic of infection in the 
sublinguai space. The patient experiences pain 
and difficulty on attempting to open his 
mouth. Deglutition and speech are trying and 
often impossible. As a rule, respiratory em- 
barrassment is present, a vital feature, easily 
and often overlooked. Temperature, pulse, 
and respirations vary in this condition but 
usually all are moderately elevated. 

It is felt that a case must follow the above 
description rather closely to permit a diag- 
nosis of Ludwig’s angina. 


COMPLICATIONS 


Most imminent, most rapid, and most in- 
sidious of the complications is respiratory ob- 
struction which may be due to blockage of the 
airways by an elevated or edematous tongue. 
Or it may occur in the larynx, precipitated by 
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laryngeal edema (35). Irritable anesthetics 
introduce an element of spasm which may 
suddenly make a partial obstruction complete. 
Of the patients in this study, 80 per cent had 
varying degrees of respiratory difficulty. 
Emergency tracheotomy was performed in 8 
instances. Four patients on whom trache- 
otomy was not done died of asphyxia. 

Bronchopneumonia complicated 25 per 
cent, or 8 cases, in this series, 7 of which 
terminated fatally. It was a late complica- 
tion, the time of development averaging 8 
days after the onset of the infection in the 
neck. Surgical drainage had been instituted 
in 7 of these patients but in every instance 
seems to have been too conservative so that 
an undrained focus remained. Such lingering 
infections invite pneumonia, which is shortly 
fatal though the suprahyoid infection may be 
clearing. Tracheotomy probably aids in pre- 
venting this complication. Certainly it plays 
a minor réle as a cause, having been per- 
formed in only 3 of the patients who developed 
pneumonia. 

Further spread of infection is dangerously 
common, having occurred in 25 per cent, or 8 
cases. In 7 of these, surgery was delayed or 
conservative. Guided and confined by the 
deep cervical fascia, sepsis has several possible 
routes of extension. The process may invade 
the submental space. It may burrow down- 
ward, deep to the hyoid bone, into the lower 
neck to find its way along the carotid sheath 
and eventually into the anterior mediastinum 
(2). Or it may extend posteriorly, probably 
along the stylohyoid sheath, into the para- 
pharyngeal space possibly to involve the 
larynx (35, 37). Of the 8 cases in which ex- 
tension took place, 7 were fatal. 

Septicemia is less common but highly fatal. 
From 2 patients positive hemolytic strepto- 
coccus blood cultures were obtained. These 
patients died. 

At necropsy, Ludwig noted widespread 
suppurative gangrene of the tissues deep to 
the deep cervical fascia. He observed this 
process extending into the mediastinum and 
remarked on the presence of pneumonia. 
These patients had survived 10 to 12 days. A 
similar process, involving the deep spaces of 
the upper and lower neck was revealed at 


necropsy in 2 cases of the present series. In 
one of these the mediastinum was invaded and 
there was bronchopneumonia. In both these 
cases surgery had been deferred until suppura- 
tion should appear. In a third case, in addi- 
tion to bilateral bronchopneumonia, suppura- 
tive necrosis, chiefly about the base of the 
tongue, was noted. A short, transverse, sub- 
mental incision obviously had been incompe- 
tent in view of the location and extent of the 
infection present. 


TREATMENT 


The aims of treatment are to establish an 
airway, to relieve tension, to secure drainage, 
and to combat the infection through supple- 
mentary measures. 

The most dependable means of securing an 
adequate airway is to perform tracheotomy. 
It has a negligible bearing on the occurrence 
of pneumonia. Since the tracheotomy in- 
cision is made below the cricoid cartilage, 
away from the infected field, it does not in- 
crease the danger of spread of infection. Five 
emergency tracheotomies were performed for 
acute respiratory obstruction with onset dur- 
ing anesthesia for operative procedures on the 
neck. These patients became spastic, or 
gasped, became deeply cyanotic, and stopped 
breathing, leaving no doubt that immediate 
tracheotomy was essential. 

However, indications are not so dramatic 
when obstruction develops on the ward. Its 
onset is insidious and is heralded by an eleva- 
tion of the pitch and timbre of the sounds 
which may be described as crowing. Too great 
emphasis cannot be placed upon this diag- 
nostic point which has recently been stressed 
by Cawthorne. Increase in rate and decrease 
in depth of respirations is noticeable. The use 
of the voluntary muscles of respiration and 
retraction of the intercostal spaces with in- 
spiration are valuable. signs. A mild, dusky 
cyanosis may be present but is by no means 
essential. These signs are indications for 
tracheotomy. The surgeon should not wait 
for the patient to complain of difficulty in 
breathing or for such signs as gagging or deep 
cyanosis. For these are more than indications 
for tracheotomy, they are forebodings o! 
sudden death. 
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A tracheotomy kit should be kept beside 
1e patient at all times and a careful liaison 

maintained between the ward and the 
rgeon to cover the necessity for prompt 
acheotomy should the occasion arise. The 
tter should be done under local anesthesia. 
At time of operation, if the patient reveals 
1y signs of respiratory difficulty, the trachea 
ay be exposed and this wound packed with 
iseline gauze before the infected areas are 
cised. Then, if necessity arises, completing 
ie tracheotomy requires only a moment. 

When a case fulfils the criteria prerequisite 

} a diagnosis of Ludwig’s angina, immediate 

irgical drainage is indicated. It is too com- 

10n a viewpoint that localization and fluctu- 

tion should be awaited and regarded as indi- 
cations for surgery. Fluctuation and pus will 
develop in about 50 per cent of the cases but 
only after a matter of days. While one waits, 
he is exposing his patient to the grave compli- 
cations here mentioned. 

Davis, writing on Ludwig’s angina in 1906, 
emphasized the necessity for ‘‘fearless sur- 
gery.’ Since that date, Thomas, Leonardo, 
Van Wagenen and Costello, Colp, and Bailey 

3) have echoed this point of view, advising 
surgical drainage according to or closely re- 
sembling the following procedure. 

The incision should commence just below 
and slightly anterior to the angle of the jaw 
and run forward, parallel to and about 1 
centimeter below the body of the mandible, 
until it reaches the midline anteriorly (Fig. 5). 
If the infection is bilateral, the incision should 
extend continuously around to a similar point 
near the angle of the jaw on the opposite side, 
always close to the mandible. It should divide 
the deep cervical fascia, the mylohyoid dia- 
phragm, and the anterior belly of the digas- 
tric muscle (Fig. 1) penetrating upward to a 
depth that will allow an exploring finger to 
reach the base of the tongue and the mucous 
membrane of the floor of the mouth. Such 
an incision lays open the sublingual, sub- 
axillary, and submental spaces. Equally 
iportant, it cuts the restraining fascia and 
ylohyoid diaphragm (Fig. 2), allowing the 
ngue and edematous tissues above to de- 
end, thus lessening tension and vastly im- 
oving the airway. This approach should 
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Fig. 5. Showing a scar 1 year after operation. A bi- 
lateral continuous incision was made and tracheotomy 
prepared for but not performed. The dotted line indicates 
the preferable site of incision. 


give immediately noticeable and increasingly 
apparent respiratory relief. 

The wound should be left open and packed 
with iodoform gauze which is left in place 
from 12 to 24 hours. At the end of this interval 
all hemorrhagic oozing should have stopped. 
The pack should then be removed and warm 
wet dressings applied. 

Bailey has used this incision in 4 cases 
during the past 2 years with no fatalities (5). 
In addition, he removed the submaxillary 
gland in 2 of these patients, a procedure which 
had previously been recommended by Colp 
and by Ramsdell and which greatly increases 
the exposure of the deeper tissues, facilitating 
drainage. This measure was not carried out 
in any of the 31 cases in the present series. 

There are no important nerves along the 
course of the incision described and the only 
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large vessels which are encountered are the 
facial artery and vein. These are easily located 
as they wind up the lateral aspect of the 
posterior portion of the submaxillary gland 
and over the mandible (Fig. 3). These vessels 
should be isolated, ligated, and cut. The 
lingual nerve is deep to the mylohyoid muscle 
and near the midline so it need not be feared. 
The hypoglossal nerve and lingual vessels are 
safely below, running along posterior to, and 
a trifle above, the hyoid bone. The carotid 
sheath is far posterior and below. A branch of 
the facial nerve loops down lateral to the 
mandible emerging in front of the parotid 
gland but it does not extend below the man- 
dible and therefore is out of the operative 
field. Any injury to the salivary glands and 
muscular structures is inconsequential. 

Mosher, writing on infections of the neck, 
states that “cosmetic surgery and life-and- 
death surgery do not mix’’; a sound observa- 
tion. However, the cosmetic results following 
the incision described are surprisingly good, 
the scar being noticeable only when the head 
is thrown back (Fig. 5). Healing is rapid and 
the functional result satisfactory. 

Mosher advocates a T-shaped incision over 
the submaxillary area as the ideal approach 
to all infections of the deep fascial spaces of 
the neck. Such an incision affords excellent 
exposure to all these spaces but seems chiefly 
applicable to infections which have invaded 
the posterior or lower spaces. 

The choice of anesthesia warrants delibera- 
tion. Most writers have advised the use of 
local anesthesia (2, 11, 35, 37). However, it 
has several disadvantages. Several writers 
(4) have observed that local infiltration 
sufficed for the superficial part of the opera- 
tion but that some form of general anesthesia 
was essential when the deeper structures were 
incised. The patient was thus exposed to the 
hazards of two anesthetics. According to 
Tovell, to secure anesthesia for submental 
and submaxillary operations, the usual neck 
block must be supplemented by the deep in- 
jection of 20 to 30 cubic centimers of novocain 
into the operative site. Many surgeons feel 
that the injection of an anesthetic into in- 
fected tissues fosters the progress of infection. 
Such an objection seems especially well 


founded in Ludwig’s angina since one of th 
chief aims of treatment here is to decreas 
tension due to an edematous process. On th 
other hand, local anesthesia has distinct ad 
vantages which are well known. Should it b 
selected for use, pentobarbital sodium, 1.5 t 
3 grains, by mouth is suggested as pre-opera 
tive medication to forestall any possible re 
action to novocain. 

With few exceptions (12, 15) writers o1 
Ludwig’s angina have warned against the us: 
of nitrous oxide and ether because of the hig] 
incidence of spastic respiratory obstruction o1 
because they felt that these patients ofte: 
could not survive general anesthesia. Of 1: 
patients to whom these agents were adminis- 
tered, 3 had to be subjected to emergency 
tracheotomy during operation. A fourth died 
while tracheotomy was being performed. 
Cyclopropane was administered to 3 patients, 
1 of whom had to have an emergency trache- 
otomy because of obstruction, while a second 
showed signs of spastic obstruction which were 
visibly relieved by incision and drainage. 
Such experiences lend weight to the previous 
admonitions regarding inhalation anesthetics. 

In the hands of some, endotracheal intuba- 
tion (26, 34) might allow for exceptions to 
this statement. However, at the Boston City 
Hospital, it has been found that intubation is 
often difficult or impossible because of dis- 
tortion of the airway. Helium (7, 13) greatly 
extends the range of usefulness of inhalation 
anesthesia in cases of partial respiratory ob- 
struction but it is not yet available in most 
hospitals. 

The intravenous anesthetic agents (24), 
evipal soluble and pentothal sodium (9, 19) 
offer great advantages. They are of brief but 
controlled duration, the patient recovering 
rapidly and without the ill effects often follow- 
ing ether. Most important of all, they seldom 
produce spastic blockage of the airways which 
attribute immediately enhances their desira- 
bility in Ludwig’s angina. Also, the anes- 
thetist is out of the surgeon’s way. However, 
their disadvantage, which has led to repeated 
warnings (9, 19, 24) against their employment 
in such infections of the neck, is their property 
of depressing the respiratory center. No re- 
ports of their actual use in any series of suc) 
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ases is available in the American literature, 
owever. 

Through the efforts of several anesthetists 
connected with the Boston City Hospital, 

entothal was used in 4 and evipal in 2 cases 
f Ludwig’s angina in this series. Two patients 
topped breathing during the administration 
f pentothal but both survived. In one of 
hese, respirations began after the injection 
f 1 ampul of metrazol and a brief interval of 
: rtificial respiration. Tracheotomy was re- 
uired in the second patient who was under 
| ght anesthesia and went into spasm, partly 
oluntary, during the operative procedure. 
‘The diagnosis of Ludwig’s angina was recog- 
nized only after operation so that the lack of 
preparation for the treatment of operative 
complications was nearly fatal. The operative 
course of the 4 remaining patients was un- 
eventful. 

Bailey (3), who strongly recommends evi- 
pan (evipal) for Ludwig’s angina, has used 
this agent in his last 4 cases without any un- 
toward respiratory complications (5). He uses 
the operative approach advocated here. 

These experiences in anesthesia seem to in- 
dicate that intravenous barbiturates are the 
safest choice in this condition which is, at 
best, fraught with danger. Pentothal sodium 
is preferred. This is offered as a suggestion 
which future experience may or may not 
substantiate. 

Its use must be restricted to those familiar 
with the administration of pentothal. Lundy 
(25) suggests that, if pentothal is used, a 2.5 
per cent solution would be best and he recom- 
mends that oxygen be administered through- 
out the procedure. Atropine, 1/100 grain, 
should be administered before operation. 
Coramine, 3 cubic centimeters, should be mixed 
and injected with the barbiturate as a pro- 
phylactic against respiratory depression. Arti- 
ficial respiration and repeated intravenous 
injections of metrazol, 2 cubic centimeters, or 
picrotoxin, 3 milligrams (8), are indicated in 
event of serious respiratory depression. The 
jaw must be supported, and preparation for 
«emergency tracheotomy is essential. Even 
should respiratory cessation occur with pento- 
thal, prompt emergency treatment gives a 
:ood prognosis. 
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Recent animal experiments reported by 
Weese, suggest that intravenous barbiturates 
may cause respiratory cessation in cases of 
sublingual phlegmon through an abnormal 
carotid sinus mechanism. He advises waiting 
5 minutes after the induction before operating 
as such an interval would abolish this danger. 

As an adjunct to surgery, sulfanilamide de- 
serves first consideration. Since the causative 
organism in about 64 per cent of the cases was 
the hemolytic streptococcus alone or with 
some other organism sulfanilamide is indi- 
cated in over half of these cases. It should be 
a rule to culture the wound, the floor of the 
mouth, or any related lesion in every case and 
to administer sulfanilamide only in cases 
yielding hemolytic streptococcus cultures, for 
its possible ill effects are not to be courted un- 
necessarily. 

Sulfanilamide was administered in 10 cases 
but in only 2 of these was its administration 
accurate and the organism proved to be a 
hemolytic streptococcus. In 1 case spon- 
taneous drainage near the base of the tongue 
occurred. Operation and tracheotomy were 
necessary in the other. Both recovered. Of 
the 8 remaining patients, several obviously 
benefited but sketchy administration of the 
drug or failure to take cultures prevents 
accurate reporting of these results. 

Difficulty in swallowing often renders im- 
possible the oral administration of sulfanila- 
mide. Where the drug is indicated it should 
be given in maximum dosages (21) regardless, 
using prontosil or sulfanilamide in solution 
(21) by hypodermoclysis if necessary, a per- 
fectly satisfactory route of administration. 
Best results will be obtained if the drug is 
continued until healing is well advanced (20). 

Finally, let it be clear, that in these severe 
infections, sulfanilamide is not advocated 
alone but only as an adjunct to surgical treat- 
ment. Temporizing at this stage is an unjus- 
tified assumption of responsibility. 

In a recent editorial (1), it was stated that, 
because of its sulphur content, pentothal 
sodium should not be administered to patients 
under treatment with sulfanilamide. How- 
ever, according to Long (22), this statement 
is based on theory and is not borne out by 
clinical experience. 





148 


Moist heat, applied locally both before and 
after operation is beneficial. A dressing im- 
pregnated with warm normal saline or Dakin’s 
solution, gently packed into the wound and 
supported generously by flaxseed poultice 
serves excellently. This should be changed 
every 2 hours. 

Homans makes the following statement 
with reference to the use of cold: ‘Therefore 
it is almost inconceivable that it (cold) should 
have a favorable local action upon inflamma- 
tory conditions in which local heat and hyper- 
emia are purposeful and useful physiologic 
responses.” This statement is heartily con- 
curred with, and the use of cold applications 
in Ludwig’s angina decried. 

In view of the work of Meleney (27, 28, 29) 
and others, it is probable that anaerobes are 
a potent factor in the virulence of these infec- 
tions and that they are not recorded because 
usually only aerobic cultures are employed. 
Anaerobic cultures in such cases should be 
routine. Meleney (28) urges prompt and 
radical surgery that the tissues may be effec- 
tively oxygenated. In gangrenous or slowly 
healing wounds yielding positive anaerobic 
cultures, hydrogen peroxide irrigations (14) 
and zinc peroxide dressings (27, 28, 29) are 
definitely indicated. Dramatic improvement 
in the local and general condition will follow 
their use. 

Parenteral fluids are often required since 
the oral intake may be interfered with through 
difficulty in swallowing. 

SUMMARY AND CONCLUSIONS 

Ludwig’s angina is an infection involving 
the tissues of the submaxillary and sub- 
lingual regions and is characterized by a non- 
fluctuant, brawny edema in these areas. Gross 
pus may appear late. Immediate surgical 
relief is indicated once the diagnosis is made. 
The deep cervical fascia and mylohyoid 
muscles must be widely incised. Pentothal 
sodium is recommended as a satisfactory 
anesthetic provided one has a _ thorough 
knowledge of its use. Tracheotomy is often 
life saving. Its indications may be overlooked. 
The streptococcus alone or with other organ- 
isms occurs in 72 per cent of the cases. Anae- 
robic organisms are often present. Sulfanila- 
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mide is of great value in cases with positivc 
streptococcus hemolyticus cultures. Zin 
peroxide is indicated when anaerobic organ 
isms are present. The chief complications are 
respiratory obstruction, pneumonia, exten 
sion of sepsis and septicemia. All give a grave 
prognosis. 
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THE FORMATION OF GANGLIA AND CYSTS OF THE 
MENISCI OF THE KNEE 


Observations on the Golgi Apparatus 


E. S. J. KING, M.D., M.S., D.Sc., F.R.C.S., F.R.A.C.S., Melbourne, Australia 


HE methods of histological investi- 

gation which are usually applied to 

tissues removed at operation are the 

routine forms of staining and such 
others, in special cases, as can be applied to 
material kept in the ordinary and commonly 
used fixatives. 

Although, in the face of a number of well 
known false prophecies that certain fields had 
been “‘well-reaped,” another such statement 
may be ill advised, it seems probable that 
there is little further to be discovered in com- 
monly observed pathological conditions by 
the use of present apparatus and ordinary 
staining methods. That this is generally 
thought of normal tissues is shown by the in- 
creasing use of new methods by histologists. 
Techniques, however, which are relatively 
simple in a laboratory where material may be 
obtained at will and at suitable times, become 
irksome and tedious, if not difficult, when 
applied to human tissues obtained at opera- 
tion. Nevertheless such special methods of 
study must be applied to pathological condi- 
tions if advances are to be made in patho- 
logical histology. The advantages of their in- 
troduction have been abundantly demon- 
strated in the case of brain tumors. Not only 
do the results throw light on the pathological 
condition but often the abnormal conditions 
suggest explanations of normally occurring 
phenomena. 

For some time the writer has put aside part 
of tissues removed from operation cases for 
special study and in appropriate cases for in- 
vestigation of the Golgi apparatus. Despite 
the statement that the Golgi apparatus of the 
cells of synovial membrane had not been ob- 
served (10), this structure was found to be 
demonstrable readily in human tissues. This 
observation has been recorded (9). 

From the Out Patient Service, Royal Melbourne Hospital. 


The method used was Da Fano’s cobalt 
nitrate-silver impregnation technique. In 
this method early fixation in the cobalt ni- 
trate formalin mixture is essential. I have 
been able to obtain fair and even good results 
with thyroid gland and other tissues when 
fixation had been delayed for 2 and, in cold 
weather, 3 hours. With synovial membrane 
cells, however, results can be obtained, in my 
experience, only after immediate fixation. The 
best preparations are obtained when the ma- 
terial is dropped into the fixative on the 
operating table. 

The observations made on the Golgi appa- 
ratus of the cells in ganglia and cysts of the 
semilunar cartilages of the knee seemed to 
throw light on some of the problems of their 
development and therefore are discussed here. 


HISTOLOGICAL CHARACTERISTICS 


In the earliest stage of formation of ganglia 
there is a proliferation of cells in the wall of 
the joint or tendon sheath. These cells, at the 
same time, become spheroidal in shape and 
swollen and thus much larger than their 
neighbors. The abundant protoplasm con- 
tains vacuoles which, like those of ordinary 
synovial cells, contain material not easily 
stained. A mucinoid material also collects 
between the cells and separates them from 
each other. 

These areas—there are multiple foci of cell 
activity—gradually enlarge both by involve- 
ment of other cells at the periphery and by 
increase in the amount of intercellular mate- 
rial in the region. Gradually so much materia! 
accumulates that relatively few or even no 
cells are to be found in the middle of the 
affected zone. 

These various foci may coalesce and so, i! 
the ganglion be examined at an early stage 
it may be multicystic but at a late stage i 
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iay show, unless the process is progressing 
t the periphery, but very few cavities or only 
ne, perhaps irregular, cyst. 

The changes occurring in cysts of the me- 
isci of the knee are strictly comparable with 
1ose seen in ganglia. Minor differences need 
»t be discussed here. 

The walls of the final cyst or cysts are lined 
ith a modified connective tissue which is like 
iat forming typical synovial membrane. It 

assumed that the evidence for the connec- 
ve tissue nature of the synovial lining is 
ppreciated. A review of the literature or a 
tudy of sections of this tissue leaves no doubt 

concerning its morphology. Mention is made 
f it since some recent articles refer still to 
endothelial”’ linings. 

The sequence of events then is that, in cer- 
iain areas, cells become enlarged and at the 
same time there is an accumulation of muci- 
noid material. When the active stimulus dis- 
continues, the process ceases and the cells at 
the periphery become, or those which have 
been but slightly affected remain, spindle in 
form and the central material is thus sur- 
rounded by tissue which is of the synovial 
type. 

The problem in the interpretation of these 
observations is whether the process is a de- 
generation or is the result of a remarkable 
cellular activity and secretion. 

In order to decide this question the best 
criterion seemed to be the character of the 
cells which were found in the “degenerating”’ 
areas. Since the state of the protoplasm in 
minor degrees of change is not easy to deter- 
mine, recourse was had to the cytological 
“organoids” which are known to be affected 
rapidly by adverse influences. 


THE GOLGI APPARATUS 


The Golgi apparatus of cells of synovial 
tissue has been more readily demonstrable in 
abnormal than in normal conditions. This is 
true even in cases in which the reticular mate- 
rial is not apparently greater in amount. 
Some experiments suggested that this was 
due to differences in hydrogen-ion concentra- 
ton. However, in so far as the fixing solution 
i. an un-buffered slightly acid solution, it is 
probably due to some more subtle factor. 
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Whatever may be the cause of differences 
in impregnation, care must be taken in making 
comparisons between the large cells of the 
ganglia and normal cells. Such comparisons 
should be made between the large cells and 
such others in the same section which are by 
ordinary histological criteria ‘‘normal.’”’ This 
also overcomes the difficulty of comparisons 
between tissues in which silver impregnation 
may be slightly different. 

The Golgi apparatus of ordinary synovial 
cells is, in sections, a reticular structure vary- 
ing somewhat in size and shape and also in its 
position in the cell; in general, it resembles 
that of a connective tissue cell but is decidedly 
more developed and prominent. When the 
cells are altered, as e.g. in mild forms of 
inflammation, the Golgi material is greater 
in amount and still more prominent. This 
prominence is apparently associated with a 
larger amount of secretion since it is most 
obvious in the larger (more voluminous) cells 
and in those nearer the surface; in addition 
the apparatus is related in position to vacuoles 
in the cells. 

In ganglia extraordinary changes are to be 
observed. The cells which become swollen 
contain an extremely complex Golgi appa- 
ratus. It is difficult to obtain a complete idea 
of the structure of the apparatus in thin sec- 
tions since only part of it is seen (the larger 
cells are 30u, or even larger, in diameter) and 
in thick sections the superimposed portions 
cannot be seen and disentangled readily. Ob- 
servations were made therefore on both thin 
serial sections and medium sections. 

In the affected areas, the Golgi apparatus 
of even the smaller cells becomes considerably 
enlarged and occupies a large part of the cell 
protoplasm. As well as occupying the main 
portion of the cell as it does in the resting 
state, it extends into the protoplasmic proc- 
esses. This results in gross irregularities of 
contour. 

In some of the cells the Golgi apparatus in- 
creases in amount pari passu with the cellular 
enlargement, but in many, especially the 
largest cells, the amount of Golgi material 
appears to be disproportionately large. The 
principal portion of the material adopts a 
peripheral position, though processes may 
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Fig. 1. Photomicrograph of portion of the wall of a cyst 
of the meniscus showing the greatly enlarged cells con- 
taining a hypertrophied Golgi apparatus. The intercellular 
mucinous material is shown. The clear space is artefact. 
X 264 

Fig. 2. Photomicrograph of portion of the contents of a 


pass into the central area of the cell especially 
to and around vacuoles. In many cases this 
appearance, which is very characteristic of 
some sections (Figs. 3, 9, and 10) seems to be 
due to shrinkage of the protoplasm toward 
the boundary of the cell and thus gives rise 
to eccentric condensation of the reticular 
material. In other cases, however, there is but 
little evidence of shrinkage and the periph- 
eral position may be regarded as actual. 

In a microscopic section, this structure is 
cut across so that it appears in more than one 
section. If the middle section is shown, the 
Golgi apparatus appears as a ring which is, 
in places, more or less thickened (Figs. 3 and 
10). If either the proximal or distal part is 
shown then the apparatus appears as a net- 
work (Fig. 9). 

At first sight these structures give the 
appearance of irregularly impregnated nuclei 
and in unstained sections were at first re- 
garded as such. However, when sections are 
stained (with alum-carmine, hematoxylin, 
etc.) the nucleus is readily recognizable lying 
within the cavity of the Golgi ring. Inci- 
dentally the photomicrographs illustrating 


Fig. 3 
cyst of the meniscus showing large cells with hypertrophied 
Golgi apparatus. X 264 
Fig. 3. Photomicrograph similar to that shown in Figure 
2, showing large cells. The peripherally distributed Golgi 
apparatus is shown cut in section. The nuclei are not 
apparent. (See Fig. 11.) 264 


the morphology of the apparatus were made 
from sections lightly stained, so that the retic- 
ular material should not be overshadowed by 
other features. The nuclei therefore are not 
displayed clearly (Figs. 8 and 10). In stained 
sections also protoplasm can be discerned in 
the middle part of most cells, so that the ex- 
planation of an artefact nature of the ring 
appearance can only be partly true. 

An appearance similar to this though less 
well developed is to be seen at times in cells 
of normal synovial membrane. At first I was 
content to regard it purely an artefact, but 
though it may be due partly to imperfect im- 
pregnation, the observations made on cells in 
ganglia suggest that it is a type of structure 
which it is necessary to recognize. 

The typical entire structure is a more or 
less complete basket which surrounds the 
nucleus and the vacuoles in the protoplasm. 
It is composed of an irregularly undulate:| 
sheet which, in most cases, shows numerous 
fenestrations of varying shape and size. This 
gives a lattice-work appearance which may 
be irregular but at times is remarkably regv- 
lar in structure. 
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Fig. 


Fig. 4. Photomicrograph of portion of wall of ganglion 
showing typical “synovial” lining. The deeply stained Golgi 
ipparatus and the lighter nuclei may be seen in some cells. 
x 350 

Fig. 5. Photomicrograph of the wall of a cyst of the 
meniscus showing the Golgi apparatus of the cells. The 


Although in many cells the basket is com- 
plete and in others incompleteness seems to 
be due to mechanical removal of portion of the 
structure during the preparation of the sec- 
tion, in other examples the basket seems to be 
genuinely incomplete or only partially devel- 
oped. Whether the hiatus be regarded as a 
large fenestration or as imperfect develop- 
ment of the reticular material is probably im- 
material in the present state of knowledge. 

Between the typical cells and lying in the 

mucoid material there are small anuclear 
pieces of protoplasm which contain a certain 
amount of Golgi material. This is still well 
impregnated with silver and seems to be com- 
parable with material observed in des- 
quamated cells in actively secreting states 
elsewhere. In some of these the Golgi mate- 
rial is reduced to a number of granules in- 
tead of the usual network. This is the excep- 
‘ion rather than the rule, however; usually as 
he protoplasm disintegrates the Golgi ma- 
‘erial disappears. 

In the later stages, when the active process 
ias subsided, the tissue lining the cyst shows 
‘ells, whose Golgi apparatus is closely similar 


nuclei are recognizable as more lightly stained structures. 
X 396 

Fig. 6. Photomicrograph of portion of a cyst of the 
meniscus. The synovial lining is one cell thick and re- 
sembles endothelium. 264 


to ordinary synovial cells, i.e., it is a reticular 
mass about the size of the nucleus and occupy- 
ing the main area of the protoplasm (Figs. 4 
to 6). 

ANALYSIS OF STUDY 

The study of tissues by any new—or pre- 
viously unused—method of examination opens 
up avenues of approach to various problems, 
but at the same time results obtained by such 
methods require careful interpretation and 
may, in themselves, add further complica- 
tions. 

The material described here may be con- 
sidered therefore from two points of view: 
(a) in so far as it gives further information 
concerning the characteristics of the Golgi 
apparatus of cells in general and (b) as it 
helps to elucidate the questions of pathology. 

a, The Golgi apparatus is a special part of 
the protoplasm of tissue cells, both animal 
and plant, which is demonstrated by staining 
by osmic acid or impregnation with silver. It 
appears to be fluid and lipoidal in nature. Not 
only has it been demonstrated in almost all 
cells but has been observed in unstained cells, 
so that there seems little doubt as to its actual 
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Fig. 7. Photomicrograph of the walls of adjacent cysts 
of the meniscus. X 396 

Fig. 8. Photomicrograph very similar to that shown in 
Figure 7. The lightly stained nuclei and the deeply 


existence, i.e., itis not an artefact. It has been 
shown to be associated closely with the pro- 
duction of secretion products by so many ob- 
servers that a relationship between it and the 
formation of secretion is now definite. The 
way in which it forms or modifies secretion 
granules is still uncertain, but it is not neces- 
sary to discuss such details here. 

When a cell becomes active and secretion 
occurs, the Golgi apparatus becomes hyper- 
trophied, sometimes greatly so; and with 





Fig. 10. Photomicrograph’ similar to that shown in Fig. 
9; some of the cells are shown only in middle zone. 295 


impregnated Golgi apparatus are clearly demonstrated. 
X 300 

Fig. 9. Photomicrograph of a group of cells showing the 
“basket” character of the Golgi apparatus in enlarged 
synovial cells. X 295 


cessation of secretion it again becomes smaller. 
Different kinds of change have been observed 
in different cells, in these circumstances, but 
increase in the amount of the Golgi material 
is invariable. Sometimes there is dissemina- 
tion to and occupation of all parts of the 
protoplasm. 

In the examples described here there is an 
extraordinary hypertrophy of the Golgi ma- 
terial. In thick sections the ‘‘basket”’ char- 
acter of the material is very readily seen. 
Such forms have been described in other cells 
(3), but I have not observed any cells or seen 
illustrations which show this feature so well 
as do the large cells in the walls of developing 
ganglia. 

Another morphological feature of the appa- 
ratus described by Hirschler and Bowen is its 
essentially lamellar structure. Bowen con- 
sidered that the characteristic reticular ap- 
pearance is what would be seen on optica! 
section of curved plates. I have been unabli 
to satisfy myself that this is so for some cells 
but in others there is no doubt of the lamella 
architecture. This is well shown in some of th: 
large cells in developing cysts of the menisc 
and ganglia. In some cases the lamelle ar: 
unbroken but usually there are openings c 
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varying size and shape in the plates giving an 
‘regular lattice-work appearance. 

Secretory granules were not demonstrated 
ut the vacuoles were closely associated with 
ortions of the Golgi apparatus, usually sur- 
ounded completely or in part by the im- 
regnated material. 

In these conditions therefore, when the 
‘,olgi apparatus is an extremely well devel- 

oped and robust body, it is easy to determine 
the general features of its structure. 

b, Relatively few observations have been 
rade on the changes occurring in the Golgi 
material in pathological conditions. Disinte- 
gration of the apparatus has been shown to 
occur when cells undergo degeneration and 
autolysis. This is well shown in degenerative 
areas in tumors and is reflected in the neces- 
sity for early fixation of tissue for the demon- 
stration of the structure. It was sensitiveness 
of the Golgi material to adverse influences 
that suggested that the condition of it in 
ganglia might throw some light on the nature 
of the processes occurring. 

Various hypotheses have been put forward 
to account for the development of these cysts. 
In previous papers the writer has shown that 
the cysts both in ganglia (8) and in the menisci 
(7) come to be lined by a connective tissue 
which is like synovial membrane. Others 
have confirmed this, hence the hypotheses 
depending on the supposition that they are 
lined with endothelium need not be considered. 

Several writers however refer to the de- 
velopment of cysts as being due to mucoid 
degeneration (1, 2, 5). In the papers men- 
tioned (7, 8) the writer submitted the opinion 
that the process was not degenerative be- 
cause, in the mucoid areas, the cells were well 
developed, the nuclei did not indicate any 
degenerative change, and in the protoplasm 
of the cells there were secretion droplets. 

In so far that in the fully developed condi- 
tion there are no apparent cells in the cyst 
fluid, the cells originally occupying this area 
must have died. To this extent a “‘degenera- 
tion” has occurred. However the problem is 
whether this degeneration is primary or 
merely incidental to the particular form of 
cellular activity and also probably to the 
s-gregation of the cells from their blood 


KING: GANGLIA AND CYSTS OF MENISCI OF KNEE 








155 


supply by the very mass of mucoid material 
formed and therefore secondary to such ac- 
tivity. It would seem reasonable not to em- 
ploy the term ‘degeneration,’ which has 
come to be used loosely, for conditions which 
are normal and physiological. It is not em- 
ployed in describing secretion, e.g., in the 
epithelium of the alimentary canal, where 
some cells are cast off during secretory ac- 
tivity. A priori, since degeneration means a 
breaking down it seems unlikely that such 
a process could result in the formation of a 
very complex protein—a form of mucin. 

In the material presented here there is 
another item of evidence. In the areas of 
mucoid change there are, in the enlarged 
cells, extraordinarily well formed, indeed com- ° 
plicated, Golgi bodies. Many of these present 
a complex and intricate structure. Their com- 
plexity apparently is due in large part to the 
accommodation in a relatively small space of 
a greatly hypertrophied structure. .Surface 
irregularities are to be correlated with irregu- 
larities in the shape of cells. Spherical or ovoid 
cells contain rounded or ovoid bodies. In 
some of the smaller, i.e., those which are dis- 
integrating—as do cells in active secretion 
elsewhere, e.g., mucous cells—the Golgi ma- 
terial is still well formed and is just as deeply 
staining as is the material in the larger cells 
or the normal cells in the same section but at 
a distance from the affected area. Indeed, all 
the Golgi material in the “degenerative” 
regions is much more obvious than is that in 
the normal zones. Several of the observations 
which I have made on synovial membrane 
were first carried out in this tissue, the signifi- 
cance of minor variations of structure, etc., 
only becoming apparent in these robust and 
easily observed bodies. 

From the point of view of the Golgi appa- 
ratus therefore there is no evidence of “‘ degen- 
eration”’ in the areas of mucoid accumulation 
until a very late stage. The affected cells show, 
for a considerable time, a normal or active 
nucleus and normal though more voluminous 
protoplasm containing well developed orga- 
noids. 

SUMMARY 

The tissue cells of ganglia and cysts of the 

menisci contain droplets of mucinoid mate- 
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rial, etc., which resernble the results of cellular 
activity more closely than those of proto- 
plasmic disintegration. 

The Golgi apparatus of these cells is hyper- 
trophied and extremely complex in structure 
and this strongly supports the view that 
cytological changes are due to cellular ac- 
tivity rather than retrogression. 

Since some forms of physiological secretory 
activity result ultimately in disappearance of 
cells, this might be regarded as a “degenera- 
tion,” but in such cases this is a normal process 
and thus is different in degree as well as in 
kind from other true (or primary) degenera- 
tive conditions. The formation of normal 
joint fluid is such a process, and the changes 
in ganglia, etc., are of the same kind. 

The areas of intercellular mucinoid “‘de- 
generation,’ which are the early stage of 
development of cells, are thus the result of 
secretion. 

Ganglia and cysts of the menisci therefore 
may be regarded as abnormal new “joint 


spaces”’ and are not fundamentally “dege1 
erative.” 
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IRRITATION OF THE RESPIRATORY TRACT AND ITS 





REFLEX EFFECT UPON THE HEART 


L. CORSAN REID, M.D., and DONALD E. BRACE, M.D., New York, New York 


T has been recognized for some time that 

during anesthesia with intratracheal 

technique, particularly in the lighter 

planes, there may arise abruptly, dra- 
matically marked respiratory difficulty and 
very obvious circulatory derangement. Proba- 
bly, this happens most frequently with 
cyclopropane. These disturbances, however, 
alter a variable period of time suddenly 
vanish leaving no clue as to their causal 
genesis or of the mechanism of their dis- 
appearance. 

These phenomena seemed worthy of in- 
vestigation by means of the electrocardio- 
graph especially in regard to the part played 
by the heart in these circulatory derange- 
ments. It was felt that various mechanical 
appliances regularly employed in the closed 
types of anesthesia might play a provocative 
role in these most undesirable reactions. 
Accordingly, a series of patients who received 
uniform pre-operative preparation but differ- 
ent anesthetic agents were studied by the 
electrocardiograph, during the actual in- 
sertion of the tube, inflation of the cuff, 
spraying of the throat, or the introduction of 
the bronchoscope. Many records were made 
both before and immediately after instituting 
these different forms of irritation in the 
respiratory tract. 

The present study embraces 35 patients. 
While electrocardiographic changes appeared 
in a fairly high percentage, in 10 there seemed 
to be indisputable reflex effects upon the 
heart as a result of the irritation of the 
mechanical agents used in the respiratory 
tract. Seven of these cases are presented as 
illustrating the wide variety of cardiac 
reactions encountered. 


PRESENTATION OF CASES 


CasE 1. No. 3368. Lead 2 in Figure 1. Cyclopro- 
pane anesthesia was used. The left part of the upper 
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tracing shows a regular sinus rhythm; the insertion 
of the tube coincides with the beginning of the 
tracing; there appears suddenly marked vagal in- 
hibition with escape of deeper auricular centers and 
also escape of one ventricular center; then a group 
of three auricular extrasystoles appears, followed by 
single extrasystoles. In the lower tracing one sees a 
similar arrhythmia with bradycardia and auricular 
extrasystoles during removal of the tube (at begin- 
ning of tracing) following which there isa rather rapid 
return to a normal sinus rhythm. In this part of the 
tracing there is some deformation of the tracing 
caused by movement of the patient. 

CASE 2. No. 3558. Lead 2 in Figure 2. Cyclo- 
propane anesthesia was used. In this case the tube 
was introduced and allowed to remain in position for 
atime. The white perpendicular line on the left side 
of the tracing is a signal marking the beginning 
of the inflation of the Water’s cuff; one-sees im- 
mediately, thereafter, prolongation of the P-R 
interval in some beats, marked prolongation of con- 
duction time of a few auricular extrasystoles and 
later vagal inhibition with one escape beat; then a 
return to normal sinus rhythm. 

CasE 3. No. 3286. Lead 2 in Figure 3. Cyclo- 
propane, nitrous oxide, oxygen and ether anesthesia 
was used. In this case a regular sinus rhythm is 
present until insertion of the tube when immediately 
ventricular extrasystoles appear with an escape beat 
after the first extrasystole. 

CasE 4. No. 3264. Lead 2 in Figure 4. Cyclo- 
propane, nitrous oxide, oxygen, and ether anesthesia 
was used. The tracing at the left, before tube in- 
sertion, and the one at the right, after tube insertion, 
show regular sinus rhythm. In the middle portion of 
the tracing only, during insertion of the tube, one 
sees variform ventricular extrasystoles. 

CasE 5. No. 3362. Lead 2 in Figure 5. Nitrous 
oxide, oxygen, and ether anesthesia was used. Upper 
tracing shows a regular sinus rhythm with low T- 
waves. During insertion of tube, lower tracing, the 
sinus rhythm disappears and a regular auriculo- 
ventricular rhythm appears without P-waves; near 
the end of the tracing sinus rhythm reappears. 

CasE 6. No. 3425. Lead 2 in Figure 6. Nitrous 
oxide and oxygen anesthesia was used. Upper 
tracing represents a control with regular sinus 
rhythm. During insertion of the tube, left lower 
tracing, a marked bradycardia appears with blocked 
auricular extrasystoles. Then the registration had 
to be stopped because of patient moving; following 
which, in the right lower tracing, is seen a gradual 
disappearance of bradycardia with return of normal 
sinus rhythm. 
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Fig. 1. 3368. Vagus inhibition with escape of deeper 
centers and auricular extrasystoles during insertion of tube 


CasE 7. No. 3413. Lead 3 in Figure 7. Nitrous 
oxide and oxygen anesthesia was used. The upper 
tracing shows a regular sinus tachycardia with low 
7-waves. During insertion of tube, lower tracing, 
many auricular extrasystoles appear and the heart 
rate increases. 


These tracings show such alterations as 
extrasystoles, both auricular and ventricular, 
delayed conduction time, slowing of the heart 
with escape of deeper centers, etc. It is well 
known that arrhythmias during anesthesia, 
particularly with cyclopropane, are very com- 
mon. However, in our experiments it was 
very striking that these changes in the electro- 
cardiogram occurred only during the mechan- 
ical irritation caused by insertion of the tube 
or inflation of the cuff, etc., and disappeared 
when the irritation had ceased. Moreover, 
according to Robbinsand Baxter, prolongation 
of the P-R interval and the severer types of 
auriculoventricular block cannot be assumed 
to be an effect of cyclopropane. 

The explanation of these effects on the 
heart coming on immediately after insertion 
of the tube or inflation of cuff, etc., and occur- 
ring at no other time, can be explained ade- 
quately only by assuming a sudden increase 
in vagal tone. This is intelligible only in 
terms of a reflex, in these instances, from the 
upper respiratory tract to the heart. 

The evidence that such cardiac reflexes are 
of a vagovagal type, whether originating in 


and reappearance of normal rhythm immediately after tube 
removal (cyclopropane). 


the trachea, larynx, bronchi, or lung is sub 
stantiated in a way by the fact that all these 
effects can be duplicated by carotid sinus re- 
flexes (6, 11); moreover, the injection of 
acetylcholine has given very similar electro- 
cardiographic findings, Scherf (20) and Barnes 
(16). 
HISTORY 

The older literature contains many refer- 
ences to pulmocardiac reflexes (4, 9, 19) and 
these have been further extended by many 
recent contributions (12, 25), all of which 
have been well summarized by Schweitzer. 
There are two obvious waysof explaining these 
effects: 

1. Reflex effects upon the heart centers, 
such as sinus node, auricular-ventricular node, 
etc. The inhibition of the heart such as 
bradycardia and auriculoventricular block as 
well as auricular and ventricular extrasystoles 
may very well follow, as is well known, from 
vagal effects being transferred to the specific 
tissue or to the myocardium itself. 

2. Reflex effects on the coronary artery 
with alteration in blood flow volume and rate, 
etc. ‘The extrasystoles might also be ex- 
plained upon the basis of a pulmocoronary 
reflex. This pulmocoronary reflex was first 
suggested by Scherf, and it is well known that 
the electrocardiogram in pulmonary embolism 
may be similar and frequently is indistin- 
guishable from that found in coronary 





Fig. 2. 3558. Prolonged conduction time, sinus inhibition and escape beat during cuff inflation (cyclopropane). 
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Fig. 3. 3286. Ventricular extrasystoles immediately after insertion of tube (cyclopropane, N20, Oz, ether). 


tirombosis. Decreased coronary blood flow 
nay very well initiate extrasystoles, but due 
t» the type of T-wave found in the electro- 
curdiograms of the present study it is not 
probable that there was a particularly marked 
cecrease in the blood flow in any very large or 
extensive areas of the myocardium. 

The experimental contributions in the 
literature which would substantiate this re- 
flex conception are many, and a few may be 
mentioned at this time. One of the best 
known is the so called Kratschmer reflex in 
which irritation of the nasal mucosa by gases, 
faradic currents etc., gives rise to car- 
diac inhibition and respiratory disturbances. 
Churchill and Cope have shown that the 
slowing of the heart and the rapid shallow 
breathing in congestion and edema of the 
lungs are dependent upon a nervous mecha- 
nism, and this is probably a vagovagal reflex 
from the lungs to the respiratory center and 
heart. Harrison et al. (7, 8) have shown that 
increased pulmonary blood pressure either 
arterial, capillary, or venous, reflexly stimu- 
lated respiration but no effect took place if 
the vagi were cut. H. E. Hering (10) in 1920, 
showed pressure on larynx of the rabbit 
produced bradycardia; others have found the 
same effect in anesthetized dogs, also that it 
disappeared after atropinization. Sauerbruch 
(18), in 1932, described cardiac inhibition of 
such severity as occasionally to lead to death 
at the very instant the bronchus was con- 
stricted. Felix has made similar, even more 


Fig. 4. 3264. Variable forms of ventricular extrasystoles during insertion of tube (cyclopropane, N20, Oz, ether), 


suggestive, observations, in that repeated 
trauma to the bronchial mucous membrane 
led to cardiac arrest, and what is particularly 
important this occurred only during the 
bronchial irritation. 

R. Nissen reported that on constricting a 
bronchus during a lobectomy in a girl of 12 
years, there arose a temporary cardiac arrest, 
and subsequent touching of the bronchus gave 
a similar result. Adrian has shown that pull- 
ing up on the trachea increases the number of 
afferent vagal impulses, while pulling down 
decreased them. 

The anatomical basis of the foci for the 
origination of these reflexes has recently been 
described by several workers. According to 
O. Larsell there are three groups of nerve 
plexuses in the lung: (1) bronchial group, 
(2) vascular group, and (3) pleural group. 
More recently, Sunder-Plassmann has brought 
excellent anatomical evidence to support this 
conception, and has added details of the nerve 
distribution in the intrapulmonary bronchi. 
Sunder-Plassmann states that the nerve 
supply to the bronchi is not unlike that of 
the gut, and he has demonstrated the existence 
of large numbers of nerve elements in the 
heavy connective tissue arranged in bundles 
around the bronchi. He also described other 
forms of nerve receptor elements in the 
epithelium of the intrapulmonary bronchi. 

The course taken by the impulses originat- 
ing in the respiratory passages apparently 
may take one of three different paths and 
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Fig. 5. 3362. Auricular ventricular rhythm during in- 
sertion of tube (N2O, Oz, ether). 


possibly, under certain conditions, may travel 
over all. These are: (1) impulses originating 
in respiratory passages may go by afferent 
vagal fibers to the vagal center and then by 
efferent fibers to the heart; (2) axon reflexes 
within the vagal network, and hence pass from 
lung to heart without going through the 
centers; (3) spread or irradiation of vagal im- 
pulses through various ganglia to the sym- 
pathetic nerves and hence to the heart. 

The first would seem to be the most fre- 
quent occurrence, and undoubtedly, impulses 
arriving at the vagal center over the afferent 
nerve would spread to involve the respiratory 
center as well as efferently to heart. In 
addition there are direct afferent vagal fibers 
to the respiratory center. The second proba- 
bly occurs although the experimental evidence 
for it is not complete. It was found by Carlson 
and Luckhardt that electrical stimulation of a 


lung in decerebrate frogs and turtles produc« 
reactions on the heart and blood pressur 
Others have reported similar findings. Th 
represents some form of axon reflex within t! 
autonomic nervous system. Also in this co: 
nection it should be mentioned that Son 
Weiss has produced similar electrocardi: 
graphic tracings by inflating a balloon in 
esophageal diverticulum. The electrocardi 
graphic alterations were prevented by atr 
pine. This leads one to suggest that the 
respiratory passages are potential foci for the 
origin of vagovagal reflexes which may be 
initiated by mechanical irritation from various 
agents, such as catheters, McGill tubes, cuif 
inflations, bronchoscopes, spraying of the 
throat, etc. These reflexes may then produce 
either a narrowing of the coronaries with re- 
sulting decrease in myocardial blood flow or 
induce profound alterations in the reaction of 
the specific tissue of the heart. The net result 
of this is usually a marked derangement of 
cardiac activity. 

Regarding the respiratory disturbance it 
may be said that this is also assumed to be of 
reflex origin, the reflexes having the same 
source and initiating cause. The evidence for 
this respiratory reflex is not so complete as 
that for the heart; however, when one con- 
siders the abruptness of onset, the intimate 
association with obvious mechanical irritation, 
and the rapidity of its disappearance, the as- 
sumption of a reflex mechanism seems to have 
considerable basis. For example, it is well 
known that deep inspiration and expiration 
combined with coughing and closing of the 
glottis can produce extrasystoles, or if present 





Fig. 6. 3425. Auricular ventricular block and marked bradycardia with escape beats during insertion of tube 
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Fig. 7. 3413. Tachycardia and auricular extrasystoles during insertion of tube 


(N.0, Oc) LD. 3- 


even cause them to vanish. This fact finds 
therapeutic application by some patients with 
paroxysmal tachycardia, sometimes with quite 
spectacularly beneficial results. Of course, it 
is self evident that the percentage of occur- 
rences depends on several conditions among 
which may be mentioned state of receptors in 
trachea, bronchi, etc., the status of the 
autonomic nervous system, and the state of 
the effectors in heart, vagal center, and 
respiratory center. 

The occurrence of such a high percentage 
of alterations in the electrocardiograms in this 
investigation may very well be explained on 
the changes in the cardiac effectors because 
of the action of an anesthetic agent. Accord- 
ingly, there is clinical and experimental 
evidence which indicates that reflexes originat- 
ing in the respiratory tract and passing to the 
heart, vagovagal in type, can be initiated 
rather frequently on the introduction of 
mechanical agents of various kinds into the 
respiratory passages. This mechanism may 
serve to explain many sudden deaths such as 
occur on water emersion when no water is 
present in the lungs and resuscitation fails 
Scherf and Boyd, 21). 

It might be recalled here that morphine in- 
creases vagal tone and therefore has a tend- 
ency to enhance or potentiate the action of 
vagal reflexes. This is important in view of its 
videspread use as a pre-operative medication. 
Qn the other hand, atropine has a highly 


specific effect in abolishing or minimizing 
vagal effects, and therefore would seem to 
possess the great advantage of decreasing if 
not actually preventing many of the un- 
desirable features potentially present in 
vagovagal reflexes. This would seem to con- 
stitute excellent evidence as to its high value 
in pre-operative preparation and gives further 
justification for its almost universal use com- 
bined with morphine under these circum- 
stances. 
SUMMARY 

1. Irritation of any kind, particularly that 
of mechanical agents in the respiratory tract 
may initiate reflexes within the autonomic 
nervous system having as its result, cardiac 
inhibition with altered function of the specific 
tissue, and resulting in a marked circulatory 
derangement. 

2. These same irritations may set up re- 
flexes leading to marked effect on respiratory 
center with profound alteration in respiratory 
activity. 

3. These reflexes are very important at any 
time, but particularly so in light anesthesia or 
in structurally altered hearts, for all hearts 
under anesthesia are functionally deranged. 
In other words, a normal heart under anesthe- 
sia is vulnerable to derangement from vagal 
stimulation or vagovagal reflexes as is a struc- 
turally altered heart without anesthesia. 

4. The conclusion seems warranted that 
the introduction of mechanical devices into 
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the respiratory tract, especially in light anes- 
thesia, is not without danger, and all such 
contemplated procedures should have ade- 
quate pre-operative therapy, the object of 
which should be the minimization or preven- 
tion of the undesirable reactions potentially 
present in autonomic reflexes. 
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MALIGNANT 


DISEASE OF THE FACE, MOUTH, PHARYNX 


AND LARYNX IN THE FIRST THREE DECADES OF LIFE 


GORDON B. NEW, M.D., F.A.C.S., and CHARLES S. HERTZ, M.D., 
Rochester, Minnesota 


T is generally thought that malignant dis- 
ease rarely occurs in the face, mouth, 
antrum, pharynx, and larynx in the first 
three decades of life, and that when it 

Coes occur, it is very difficult to control and 
(hat few of the patients treated survive over a 
period of years. In order to obtain the facts, 
we have reviewed the histories of ali patients 
loss than 30 years of age who had malignant 
disease in this region for the period from 1907 
to 1932. While there were a considerable 
number of cases in which a clinical diagnosis 
of malignant disease was made, there were 
only 233 in which we were able to obtain 
material from which to make a histological 
diagnosis. Eighty per cent of these patients 
were tracedy and the high percentage of sur- 
vivals without recurrence for 5 and 10 years 
after treatment is quite striking. 


FACE 


The patients with malignant lesions of the 
cheek, nose, forehead, scalp, temporal region, 
and ears have been included in this group. 
There were 49 such patients, of whom 31 
were males and 18 females. These tumors of 
the face represented the greatest variation in 
type: 12 were basal cell epitheliomas; 8, 
squamous cell epitheliomas; 9, combined basal 
cell and grade 1 squamous cell epitheliomas; 
and 5, melano-epitheliomas. In addition 
there was 1 adenocarcinoma, 3 adenocar- 
cinomas of the mixed type, 2 hemangio- 
endotheliomas, 8 fibrosarcomas, and 1 lympho- 
sarcoma. 

The methods of treating epithelioma of the 
face at the clinic have been given previously 
(ro). 
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As shown in Table I, all the traced patients 
with basal cell or combined basal cell and 
grade 1 squamous cell epithelioma of the face 
survived at least 5 years without recurrence. 
These tumors are of a low grade of malignancy, 
as evidenced by their long duration, the ab- 
sence of metastasis, and their good response to 
treatment. 

Eight of these 49 patients with lesions of 
the face had fibrosarcomas. Six of these 8 
patients were less than 20 years of age, the 
youngest being only 7 years old. There were 
5 cases of melano-epithelioma, 3 of the cheek, 
and 1 each of the parotid region and ear. 
Contrary to usual experience, the patients 
with melano-epithelioma in the present study 
did remarkably well. Four of the 5 were 
traced. One died from the disease but the 3 
others are alive and well 5 years or more after 
treatment (Fig. 1). 

Five patients had multiple lesions of the 
face. These consisted chiefly of basal cell 
epitheliomas and basal cell and grade 1 
squamous cell epitheliomas combined. All 
these patients were living 5 years or more 
after surgical treatment. 

There was 1 case of lymphangio-endothe- 
lioma of the cheek. The patient was a girl, 9 
months old. The lesion was treated with 
radium and at the last report the patient was 
living and well 15 years later. 

On analysis of these malignant lesions of 
the face it is found that of 30 patients who 
were traced, 77 per cent were alive and well 5 
years and 71 per cent 10 years after treatment. 


LIPS 


Epithelioma of the lip is the most common 
form of malignant disease of the face and, ac- 
cording to Boyd, accounts for 2 per cent of all 
deaths from cancer. While it is undoubtedly 
a lesion of the later decades of life, it does 
occur in the earlier decades as well. A 6 year 








164 SURGERY, GYNECOLOGY AND OBSTETRICS 





Fig. 1. Melano-epithelioma of the cheek, with metastatic 
involvement of two upper cervical lymph nodes of a man, 
28 years of age. Patient was alive and well to years after 
removal of the tumor and dissection of the neck. 


old boy who had metastasis to the sub- 
maxillary lymph nodes is the youngest patient 
known to have had an epithelioma of the 
lower lip. This case has been reported by 
Kondratenko. 

The youngest patient in our series was a boy 
of 13 years (Fig. 2) who had a grade 1 squa- 
mous cell epithelioma of the lower lip. When 
last heard from he was alive and well 6 years 
after operation. 

Forty-three of our 233 patients (18.5 per 
cent) had squamous cell epithelioma of the 
lower lip. One additional patient had a basal 
cell epithelioma of the upper lip. Of this group 
of 43 patients, 20 gave a history of a preceding 
lesion such as a crack, fissure, or scaling area. 
Thirty-nine of these patients were males and 
4 were females. The average duration of signs 
or symptoms before these patients came to the 
clinic was 1.8 years. 

Eighteen of these patients had lesions of 
grade 1 malignancy, 18 of grade 2, 5 of grade 
3, and 2 of grade 4. In other words, 36 (84 per 
cent) of these squamous cell epitheliomas of 
the lower lip were of the two lower grades of 
malignancy. In a much larger series of cases 
of similar lesions in patients of all ages, 
Broders found that 78 per cent were of the 
two lower grades of malignancy. The method 
of treatment used for cancer of the lip has 
been given before by one of us (New, 5). 





Fig. 2. Boy, 13 years of age, with squamous cell epi- 
thelioma, grade 1, of the lower lip. 


Of the total of 44 cases of epithelioma of the 
lip, 5 showed involvement of the cervical 
lymph nodes as proved by microscopic ex- 
amination. Four of these 5 patients died 
TABLE I.—FIVE YEAR SURVIVALS ACCORDING 
TO TYPE OF LESION 
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more after 
. . treatment 
sain | Patients | Patients 
wi | treated | traced 
in | Per cent 
_| 
| — | of those 
| | traced 
: aS: a. 
Squamous cell epithelioma, | 22 20 18 | 90.0 
grade 1 | | 
Squamous cel] epithelioma, 27 25 17 | 68.0 
grade 2 
Squamous cell epithelioma, 15 | 13 | 2 | 3-8 
grade 3 | 
Squamous cell epithelioma, 20 26 | I 3.8 
grade 4 | 
Basal cell, and basal and squa-| 17 oS +s | 100.0 
mous cell, epithelioma, grade 1 | | 
Adenocarcinoma 62 | so | 44 88.0 
(mixed tumor) | 
Fibrosarcoma 17 = | 2 53.8 
Lymphosarcoma | 4 9 2 | 22.2 
Melano-epithelioma 5 4 a3 _— 
Lymphangio- and hemangio- 5 Ca, ie gt -- 
endothelioma | 
Miscellaneous 9 8 5 = 
Total 219 181 | 115 | 63.5 

















vithin 2.2 years; the remaining patient was 
iving and well 11 years after surgical treat- 
nent. This emphasizes the fact that metastasis 
o the lymph nodes renders the prognosis much 
nore grave, although the fact that 1 pa- 
ient who had a squamous cell epithelioma of 
‘rade 3 was living and well 11 years later 
hows that the prognosis is not hopeless. In 
his latter case the lip lesion was excised, with 
jilateral dissection of the lymph nodes of the 
eck. Twenty-seven other patients in this 
roup underwent bilateral dissection of the 
ervical lymph nodes but none of the nodes 
howed any evidence of metastasis. Twenty- 
wo of these patients were traced: 2 died 
within 214 years, whereas the 20 remaining 
ived 5 yearsor more. Tables II and III reveal 
urther that approximately 84 per cent of the 
patients who were traced were living 5 years 
or more, and 78 per cent were living 10 years 
or more after treatment. These figures com- 
pare favorably with those reported previously. 
[In a much larger series of cases of epithelioma 
of the lower lip, irrespective of age, it was 
found that 75 per cent of the patients lived 5 
years or more (5). 

While the number of patients in this group 
is small, it seems reasonable to conclude from 
these data that the prognosis for epithelioma 
of the lower lip in persons less than 30 years of 
age is apparently just about as good as that 
in older persons, probably owing to the large 
percentage of growths of low grade malignancy. 


rABLE II.—FIVE YEAR SURVIVALS ACCORDING 
TO LOCATION 
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| Lived 5 years or 
more after 
' a treatment 
taints Patients|Patients|__—_ — 
can treated | traced | | 
r Per cent 
— | of traced 
patients 
lace 44 30 23 | 76.7 
Parotid and submaxillary region 51 41 37. «| «= 90.2 
Ips 43 38 32 | 84.2 
Tongue, palate, tonsil, pharynx 47 4! | 2 7 29.3 
Upper jaw and antrum | 20 - 1 Fi ai 
TS i nimeeiiammnes - 
wer jaw 8 2 = = 
5 Der eemioeks 
arynx 6 S | 3 = 
otal | 219 | 182 116 | 63.7 


83 per cent traced 5 years or more 
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Fig. 3. 
years of age, treated with radium and roentgen rays. 
Patient was alive and well 9 years later. 


Lymphosarcoma of the antrum of a woman, 26 


ANTRUM AND UPPER AND LOWER JAWS 


The antrum of Highmore may be the seat 
of a large variety of tumors, both benign and 
malignant. Both carcinoma and sarcoma may 
occur. One of us (New, 5) in a large series of 
cases found that squamous cell carcinoma is 
the predominant tumor involving the upper 
jaw and antrum. 

There were 31 cases of malignant neoplasms 
of the antrum and of the upper and lower jaws 
in this series. Of the 16 tumors primarily in- 
volving the antrum, 8 were squamous cell 
carcinomas, 3 lymphosarcomas (Fig. 3), 2 
fibrosarcomas, and 1 each of the following: 
hemangio-endothelioma, adenocarcinoma, and 
adenocarcinoma of the mixed tumor type. Of 
the 6 tumors of the upper jaw, 2 were squa- 
mous cell carcinomas, 2 fibrosarcomas, and 2 
adenocarcinomas, 1 being of the mixed tumor 
type. There were therefore 22 tumors of the 
upper jaw and antrum (almost ro per cent of 
the entire series), and, of these, 1o were 
squamous cell carcinomas. Nine of these 1o 
were grade 3 or 4 malignancy. 

The youngest patients in this group were a 
2 year old boy who had a fibrosarcoma of the 
lower jaw, and a 4 year old girl, who had 
a fibrosarcoma, apparently primary in the 
upper jaw. 

The average duration of symptoms for 
tumors of the antrum before the patient came 
to the clinic was 7 months, 1.3 years for lesions 
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TABLE III.—TEN YEAR SURVIVALS ACCORDING 
TO LOCATION 
l l 


| Lived ro years or 
more after 


treatment 
Patients | Patients|_ = 
treated | traced | | 
| Num- Per cent 
l her of traced 
patients 


Location 


Face 


Parotid and submaxillary region 


Lips 

Tongue, palate, tonsil, wliasy nx 
Upper jaw and antrum 
Lower jaw 


Larynx 
Total 128 | 103 


80 per cent traced 10 years or more 





of the upper jaw, and 2.3 years for lesions of 
the lower jaw. 

The method of treating malignant tumors 
of the jaws and antrum has been described 
previously (5). 

In view of the fact that the number of 
patients in this group is so small, we have not 
given any percentage figures in the survival 
tables (Tables II and III). Cabot and one of 
us (New) reported for all age groups the fol- 
lowing 5 year survival figures: for malignant 
growths of the upper jaw and antrum, 54 per 
cent, for malignant growths of the lower jaw, 
60 per cent. 


BUCCAL CAVITY AND PHARYNX 


Malignant neoplasms of the tongue are 
usually squamous cell carcinomas. A few rare 
cases of sarcoma have been reported. Car- 
cinoma of the tongue, despite the fact that it 
is readily recognizable in its early stages, is 
nevertheless one of the most fatal of malignant 
diseases. 

Malignant neoplasms of the palate are 
usually adenocarcinomas of the mixed tumor 
type or squamous cell epitheliomas. Sarcomas 
may also be found in this region, but they are 
less common than the other types. 

Malignant tumors of the tonsil are usually 
squamous cell carcinomas, one of us (New) 
and Childrey having found such lesions to be 
almost five times as common as all other types 
of malignancy of the tonsil combined. 
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There were 6 cases of malignancy of th 
tongue in our series, all squamous cell ep 
theliomas and 5 of the 6 tumors were of tl! 
higher grades of malignancy. There was on! 
1 tumor of the tonsil, a lymphosarcoma. ( 
the 7 tumors of the palate, 5 were adenoca: 
cinomas of the mixed tumor type, the 2 r- 
maining being, respectively, a fibromyxosai 
coma and a hemangio-endothelioma. Th 
largest number of neoplasms in this grou) 
were in the pharynx. Of these 37 growths, 
21 were squamous cell epitheliomas, 6 were 
lymphosarcomas, 5 were adenocarcinomas o{ 
the mixed tumor type, 3 were fibrosarcomas, 1 
was a hemangio-endothelioma, and 1 was an 
adenocarcinoma. The pharyngeal epithelio- 
mas were all of grades 3 and 4. 

The youngest patient with cancer of the 
tongue was a woman (Fig. 4), 22 years old, 
who had a grade 4 squamous cell epithelioma 
involving the tip of the tongue. This is a very 
unusual case because, following radium and 
roentgen therapy, this patient was still living 
and well 514 years after treatment. (During 
the past year a 13 year old boy (Fig. 5) who 
had a grade 4 squamous cell epithelioma on the 
left margin and base of the tongue was seen 
at the clinic.) A 7 year old girl was the 
youngest patient with a malignant lesion of 
the palate. She had a fibromyxosarcoma and 
died 3 months after treatment. The 1 patient 
with lymphosarcoma of the tonsil was a man 
29 years old. He died 8 months after the onset 
of symptoms. The youngest patient with a 
pharyngeal lesion was a boy, 3 years old, with 
grade 4 squamous cell epithelioma. He died 
within 2 months of the onset of symptoms. 

The method of treatment of malignant dis- 
ease of the tongue, tonsil, pharynx, and palate 
has been described previously. 

Tables II and III reveal the high mortality 
for this group of lesions. After 5 years, only 29 
per cent of the 41 patients who were traced 
were alive, and ro years after treatment only 
18 per cent of the 22 patients who were traced 
were alive. This is undoubtedly partly due to 
the fact that the lesions were of such a high 
grade of malignancy. Twenty-six of the 27 
squamous cell epitheliomas were of either 
grade 3 or 4, which again gives much support 
to Broders’ thesis that the most important 
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Fig. 4. Woman, 22 years of age, with squamous cell 
epithelioma, grade 4, of the tip of the tongue. The growth 
hid not recurred 8 years following its removal and treat- 
ment with radium. 


factor in prognosis is the grade of malignancy. 
The high mortality for this group of patients 
with lesions of the tongue, palate, tonsil, and 
pharynx corresponds in a general way to the 
statistics for all age groups. One of us 
(New, 5) in a series of 156 traced patients who 
had epithelioma of the tongue, reported that 
37 per cent were living 5 years or more after 


treatment. Figi and one of us (New) reported 
26 per cent of patients with epitheliomas of 
the pharynx and tonsil living 5 years, and 54 
per cent with lymphosarcomas in the same 
region living 5 years after treatment. 


LARYNX 


Malignant tumors of the larynx are infre- 
quent in persons less than 30 years of age, 
although they do occur. Recognition of this 
fact is of great value from the standpoint of 
diagnosis and treatment. 

Of the malignant growths in this region the 
majority are of epithelial origin. Sarcoma is 
infrequent. The typical neoplasm is the 
squamous cell epithelioma. 

Carcinoma of the larynx is most common in 
adults beyond middle age, and it is much more 
common in men than in women. In a group 
of more than 380 cases Figi and one of us 
(New, 3) found that 84 per cent of the patients 
were between 40 and 70 years of age; only 5 
per cent were less than 4o. 
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Fig. 5. Boy, 13 years of age, with squamous cell epi- 
thelioma, grade 4, of the left margin and base of the tongue. 


In our series there are 6 malignant neo- 
plasms of the larynx. These were all squa- 
mous cell epitheliomas, 2 each of grades 2 and 
3 (Fig. 6), and 1 each of grades 1 and 4. These 
6 cases were divided equally with respect to 
sex. Four of the 6 patients were between 20 
and 30 years of age. The youngest patient in 
this group was 2 years of age. She was first 
seen in 1929 and had had symptoms for a 
year. Microscopic examination revealed a 
papillary squamous cell epithelioma of grade 
1. The patient was treated over a period of 
3 years with roentgen rays, radium, and 
diathermy for recurrences, but she died 
eventually in 1934. The method of treating 
carcinoma of the larynx has been described 
previously (6). 

The prognosis for carcinoma of the larynx 
in young persons is poor (Tables II and III). 
Of the 6 patients, 2 were alive and well 5 and 
6 years, respectively, after surgical inter- 
vention. The 4 remaining died within 4 years. 

In a group of 107 patients of all ages with 
carcinoma of the larynx Figi and one of us 
(New, 9) reported 65 per cent living 5 years or 








Fig. 6. Squamous cell epithelioma, grade 3, of the larynx 
of a boy, 15 years of age. There was no evidence of re- 
currence 5 years after operation. 


more after operation. None of the patients 
who had a grade 4 carcinoma lived 5 years. 


PAROTID AND SUBMAXILLARY REGIONS 


Most of the neoplasms in this group are of 
the parotid region. We have considered in 
this group all tumors in and about the parotid 
and submaxillary salivary glands. In this 
series there were 52 cases of malignancy in- 
volving the parotid and submaxillary region. 
Forty-eight of the lesions were adenocar- 
cinomas (mixed tumor type), 2 were squamous 
cell epitheliomas, 1 was a melano-epithelioma, 
and 1 a hemangio-endothelioma. Of the 52 
patients, 31 were females, 21 males. The 
youngest patient in the group was a 7 year old 
boy. Sections through the tumor in this case 
showed typical adenocarcinoma plus a squa- 
mous cell epithelioma of grade 2. This boy 
was living 10 years after excision of the tumor 
and subsequent roentgen treatment. 

The average duration of symptoms prior to 
the time this group of patients came to the 
clinic was 3.75 years. The usual low grade of 
malignancy of these tumors makes the prog- 
nosis much better than for other lesions in this 
study. Of the 41 patients who were traced, 
37, Or go per cent, were alive 5 years later 
(Table II). Of 19 traced and hence eligible for 
10 year survey, 14, or 74 per cent, were alive. 

Although the prognosis for these patients is 
good, one must always bear in mind that the 
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tumors frequently recur if they are not com- 
pletely removed at the primary operation. 
One of our patients first came to the clinic in 
1918 at the age of 24 years with a recurrence 
after a former operation. He then returned 
several times later because of recurrences, and 
20 years after his first visit he returned with 
an extensive recurrence. 


SUMMARY AND COMMENT 


This study was limited to patients in the 
first three decades of life. As was to be ex- 
pected, the number of cases of malignant 
disease increased with each succeeding decade. 
It was interesting to note that the distribution 
by sex during the first and second decades was 
almost equal: 33 males to 30 females. It was 
in the third decade that the predominance of 
males occurred. In this decade there were 107 
males as contrasted with 63 females. 

It was of interest likewise to note the in- 
cidence of carcinoma and sarcoma. Twelve 
per cent of the lesions were sarcomas, 88 per 
cent carcinomas. 

There were 100 cases of squamous cell 
epithelioma, and the 5 year survival figures 
(Table I) were similar to those of other ob- 
servers. In other words there is real prognostic 
value in grading such malignancies, for one 
can offer the patients with grade 1 lesions a go 
per cent chance for recovery whereas the 
prognosis for those with grade 4 lesions is very 
poor. As was to be expected, patients with 
basal cell and combined basal cell and squa- 
mous cell epithelioma of grade 1 showed roo 
per cent 5 year survivals. Eighty-eight per 
cent of the patients with adenocarcinoma of 
the mixed tumor type were alive 5 years after 
treatment. Patients with sarcomas had a 
poorer prognosis. Fifty-four per cent of the 
patients with fibrosarcoma were alive 5 years 
later. Only 22 per cent of those with lympho 
sarcoma lived 5 years. 

Malignant disease of the tongue, palate, 
tonsil, pharynx, upper jaw and antrum, lower 
jaw and larynx, in young persons is thought to 
carry a very poor prognosis. Table II, how 
ever, shows that of the 73 patients who were 
traced, 24 (32.9 per cent) were living 5 years 
after treatment, and Table III shows that oi 
the 36 patients who were traced, 11 (30.6 per 
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ent) were living 10 years after treatment. If 
ne includes cancers of the lip, of the r11 
atients who were traced, 56 (54.4 per cent) 
‘ere living 5 years after treatment, and of 63 
raced for 10 years, 32 (50.7 per cent) were 
ving after treatment. Considering the loca- 
ions of these neoplasms and the age of the 
,atients, these survival figures are surprisingly 
igh. 
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AN EXPERIMENTAL STUDY OF URETERO-INTESTINAL 
IMPLANTATION 


III. The Significance of Ureterocloacal Reimplantation in the Chicken 


HENRY M. WEYRAUCH, Jr., A.B., M.D., F.A.C.S., and FRANK HINMAN, A.B., M.D., F.A.C.S., 
San Francisco, California 


T IS logical to assume that, if it were 
possible to reproduce exactly those con- 
ditions which exist in vertebrates whose 
ureters empty into a cloaca, the success 

of uretero-intestinal anastomosis would be 
assured. In these animal phyla the ureters 
open into a highly contaminated field without 
the occurrence of spontaneous infection of the 
urinary tract or other disastrous conse- 
quences. Smears and cultures of urine ob- 
tained from the ureters of 4 chickens failed 
to show the presence of any organisms. Nor 
was any evidence of renal infection observed 
upon the gross examination of 40 chickens and 
a microscopic examination of half this num- 
ber. Identification by culture of the cloacal 
flora in 4 chickens demonstrated the patho- 
genicity of the natural content. Bacillus 
welchii was found in 2 instances, non-hemo- 
lytic Escherichia coli in 4, proteolytic flora in 
3, Bacillus paracoli in 1 instance, and Staphy- 
lococcus albus in 1. 

In a previous communication,' we have 
demonstrated the fact that there was no 
anatomical barrier to ascending infection at 
the ureterocloacal entrance although certain 
peculiarities, i.e., an abundance of lymphoid 
tissue and a columnar type of ureteral epi- 
thelium were noted. The purpose of the pres- 
ent study is to determine whether these pecu- 
liarities of structure or some power of natural 
resistance provide an immunity to infection 
of the urinary tract. 

The problem has been attacked by observ- 
ing the effects of ureterocloacal reimplanta- 
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tion in the chicken. It was reasoned that, i 
these animals possess such a natural im 
munity, ureterocloacal reimplantation should 
be a benign procedure, less hazardous than 
uretero-intestinal anastomosis in animals un- 
accustomed to a union of the urinary and in- 
testinal tracts. 

Because of the minute dimensions of the 
ureter and the feeble texture of the cloacal 
wall in the chicken, a submucosal or other 
elaborate type of ureterocloacal reimplanta- 
tion was found impractical. For the present 
purpose, therefore, two simple operations 
were chosen: (1) a direct reimplantation fol- 
lowing division of the ureter and (2) reim- 
plantation of a rosette of cloacal wall bearing 
the intact ureteral orifice. 

In both types of operation the exposure 
was identical, and the entire procedure was 
carried out extraperitoneally. The chicken 
was anesthetized with ether, and a wide area 
surrounding the anus was denuded of feathers 
and prepared with iodine. By straddling the 
legs of the fowl over a small sandbag placed 
beneath the hindquarters it was found possi- 
ble to elevate the anal region in such a man- 
ner as to present a readily accessible opera- 
tive field. 

A curved incision 4 centimeters in length, 
which was made parallel and about 1 centi- 
meter dorsal to the anus, permitted entry to 
the retroperitoneal space. Because of a close 
attachment to the vertebral column, careful 
dissection was found necessary to free the 
cloaca with the entering ureters. Identifica- 
tion of the ureters was facilitated by having 
an assistant insert an index finger into the 
cloaca in order to project the dorsal wall into 
the operative field. This procedure made 
readily possible the exposure of the ureters 
at their entrance into the cloaca (Fig. 1, A) 
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Fig. 1. Ureterocloacal reimplantation in the chicken. 
Direct method. A, Retroperitoneal exposure of cloaca with 
entering ureters. B, The left ureter has been divided, the 
distal stump ligated, and a transfixion suture placed 
through the proximal end. The suture has been introduced 


In the direct method of reimplantation the 
ureter was dissected free and divided between 
clamps just proximal to its entrance into the 


cloaca. The distal stump was ligated with 
fine silk and the proximal end transfixed with 
a suture of No. oooo chromic catgut on an 
atraumatic needle. The transfixion suture 
entered the lumen of the ureter and emerged 
a few millimeters from the end through its 
dorsal wall. The ureter was reimplanted into 
the cloaca through a small transverse incision 
made a short distance proximal to the normal 
orifice, the two ends of the transfixion suture 
being passed into the lumen of the cloaca 
and out through all layers of the cloaca at a 
point distal to the incision (Fig. 1,B). The 
end of the ureter was anchored by tying the 
transfixion suture, and the anastomosis was 
completed by closing the cloaca around the 
entrance of the ureter with one or more in- 
terrupted sutures of fine chromic catgut 
(Fig. 1, C). 

In utilizing the intact orifice, the lower part 
o! the ureter was dissected free and the region 
srrounding the ureteral orifice tented up by 
traction on the ureter, thus permitting ex- 
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through an opening made into the lumen of the cloaca and 
is ready to be anchored in the wall of the cloaca a short 
distance beyond. C, Anastomosis completed. -z, Suture 
closing opening in cloaca. 2, Suture anchoring end of 
ureter. 


cision of a rosette of cloacal wall surrounding 
the orifice. A transfixion suture of No. cooo 
chromic catgut on an atraumatic needle was 
placed through the margin of the cuff, at a 
distance from the ureter, and anchored in a 
manner similar to the procedure in the pre- 
vious operation (Fig. 2,A). The ureter was 
reimplanted into the opening made by exci- 
sion of the ureteral orifice, and the wound 
was closed around the entering ureter with 
interrupted sutures of fine chromic catgut 
(Fig. 2, B). 

Four one stage bilateral ureterocloacal re- 
implantations were performed, three by the 
direct method, one by the method of the in- 
tact orifice (Table I). All the chickens suc- 
cumbed in from 2 to 5 days. In each instance 
the postoperative course was much the same. 
The chickens soon began to drink enormous 
quantities of water; they gradually became 
torpid; coma developed and death ensued. 
There was no means of estimating the urinary 
output. Although the excreta were noted to 
be more liquid than usual, this factor could 
be explained on the basis of the irregularities 
of the intestinal tract incident to the uremia. 
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Fig. 2. Ureterocloacal reimplantation in the chicken. Method of the 
intact orifice. A, A circular area of cloacal wall bearing the intact uretero- 
cloacal orifice has been excised and a transfixion suture placed through the 
periphery. The suture has been passed through the opening made in the 
cloaca and is ready to be anchored a short distance beyond. B, Anastomosis 
completed. The ureter is anchored in place and the opening in the cloaca 
has been closed around the entering ureter. 


; . Fig. 4. Chronic ureteritis in the chicken. Ureter «c- 
Fig. 3. Acute ascending pyelonephritis in the chicken. cluded with caked material. Sacrificed 32 days following 
Death 3 days following operation (chicken 2, Table 1A). operation (chicken 4, Table I). 
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BILATERAL URETEROCLOACAL REIMPLANTATION IN THE CHICKEN 
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N and Operation | Result | enn = = : ene j ‘ Remarks 
> | Right Left Right Left 
4. Direct reimplantation 
a . ; _ —$ $$ eee 
I Bilateral Died: | Hydronephrosis and Pyonephrosis and _pyo-| Acute pyelone- Acute pyelone- Infection of 
en direct ; 3 days | hydro-ureter. Orifice ureter. Orifice occluded phritis and phritis and wound 
reimplantation | occluded by caked ma-| by caked material] pro-| ureteritis ureteritis 
| terial projecting into) jecting into cloaca 
cloaca 
‘Bilate ral Died: Hydronephrosis and ‘| Hydronephrosis and Acute pyelo Acute pyelo- Peritonitis. 
R oster | direct 3 days | hydro-ureter. Orifice hydro-ureter. Orifice nephritis and nephritis and Infection of 
reimplantation not patent not patent ureteritis ureteritis wound 
3 Bilateral Died Hydronephrosis and Hydronephrosis and Acute pyelo- Acute pyelo- 
len direct : 5 days hydro-ureter. Orifice | hydro-ureter. Orifice nephritis and | nephritis and 
reimplantation not patent. Caked not patent. Caked ureteritis ureteritis 
material adherent to material adherent to | 
_brojecting end of ureter! projecting end of ureter| 
B. Reimplantation of intact orifice 
I Bilateral reim- Died: | Hydronephrosis and | Slight dilatation of Acute pyelo- Acute pyelo- Peritonitis. 
Rooster | plantation of 2 days | hydro-ureter. Orifice renal pelvis and ureter. | nephritis and nephritis and Infection of 
intact orifice not patent. Caked | Orifice not patent. ureteritis ureteritis wound 
| material adherent to Caked material ad- } } 
projecting end of ureter| herent to projecting | 
| end of ureter 
TABLE Il.—UNILATERAL DIRECT URETEROCLOACAL REIMPLANTATION IN THE CHICKEN 
Necropsy 
No. and Operation Result ae _ 7 a 
_ Obstruction of urinary tract Ascending infection | Opposite kidney 
, ities 2) - and ureter 
a a = Se - on adams 
. . “7 : e *,¢ | . 
I | Left direct _ Sacrificed: Left: Hydronephrosis and hydro- | Left: Acute pyelonephritis and Right: normal 
Hen | reimplantation | 5 days ureter. Orifice not patent. Caked | ureteritis | 
| } materia] adherent to projecting end 
| of ureter 
2 | Right direct Sacrificed: Right: Hydronephrosis and hydro- Right: Chronic pyelonephritis and | Left: normal 
Hen | reimplantation 10 days ureter. Orifice barely patent ureteritis 
3 | Left direct _ Sacrificed: Left: Mild dilatation of renal pelvis || Left: No infection | Right: aS 
Hen | reimplantation 22 days and ureter. Orifice patent | 
4 | Right direct Right: Dilated renal pelvis and | Right: Chronic atrophic pyelone- | Left: normal 
Hen reimplantation | 32 days ureter. Kidney atrophic. Orifice | phritis and ureteritis. Pelvis and 
| not patent | ureter filled with caked material ~ 
5 Right direct | Sacrificed: Right: Mild dilatation of renal pelvis | Right: Chronic ; atrophic pyelone- | Left: normal 
Rooster | reimplantation | 47 days and ureter. Ureter barely patent phritis and ureteritis 
6 | Left direct | | Sacrificed: Left: Hydronephrosis and hydro- | Left: Acute py: elonephritis ‘and Right: normal 
Hen | reimplantation | 48 days | ureter. Orifice patent ureteritis 
7 Left direct _ | Sacrificed: | Left: Hydronephrosis and hydro ‘Left: Chronic. pyelonephritis ‘and | Right: normal 
_ Hen reimplantation 60 days |_ureter. Orifice patent |_ureteritis __ | rs 





The clinical picture of death caused by 
acute uremia was confirmed at necropsy. In 
every instance there was complete obstruc- 
tion of the urinary tract as well as an acute 
bilateral ascending renal infection (Fig. 3), 
as demonstrated by microscopic sections of 
thy kidneys and ureters. 
reial pelves were found to be dilated and, 
upon injection of the ureters, no fluid could 
be expressed into the cloaca. In some cases 


The ureters and 


These 





universally fatal resul 


ts made i 


the obstruction was apparently caused by or 
contributed to by the presence of caked ma- 
terial which formed around the redundant 
intracloacal end of the ureter. 


t 


necessary to resort to unilateral operations in 
order to study the prolonged effects of uretero- 
cloacal reimplantation. In 7 unilateral direct 
reimplantations (Table II) and 8 unilateral 
reimplantations of the intact orifice (Table 
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Fig. 5. Left hydronephrosis in the chicken. The renal 
pelvis and ureter are widely dilated. The orifice emits a 
small stream. Chicken sacrificed 10 days following opera- 
tion. (No. 2, Table III.) 


IIT) no death occurred. The chickens were 
sacrificed at intervals of from 5 to 60 days in 
order to observe the incidence of obstruction 
and the presence of infection of the upper 
urinary tract. 

After passing through the phase of complete 
obstruction of the urinary tract immediately 
following operation, so well demonstrated in 
the bilateral series, communication was found 
to be re-established in many instances. In 
the 7 direct reimplantations the orifice was 
well open in 3 instances (No. 3 at 22 days, No 
6 at 48 days, and No. 7 at 60 days). The ori- 


Fig. 6. Right hydronephrotic atrophy in the chicken. 
The kidney shows marked atrophy which is secondary to 
obstruction and infection. The renal pelvis and ureter are 
occluded with caked material (see Fig. 5). The orifice is 
not patent. There is compensatory hypertrophy of the 
left kidney. Sacrificed 32 days following operation (No. 4, 
Table II). 


fice was capable of emitting a small stream in 
2 additional instances (No. 2 at 10 days and 
No. 5 at 47 days). In one chicken (No. 4 at 
32 days), the renal pelvis and entire ureter 
were occluded with caked material (Fig. 4). 
Of the 8 reimplantations of the intact orifice 
the opening was patulous in 5 instances (No. 1 
at 5 days, No. 2 at 10 days, No. 5 at 21 days, 
No. 7 at 43 days, and No. 8 at 60 days). The 
effect of obstruction was a dilatation of the 
ureter and renal pelvis with varying degrees 
of hydronephrotic atrophy of the renal paren- 
chyma (Figs. 5 and 6). 

Whereas acute ascending infection was 
noted in all of the bilateral reimplantatiors, 
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ynd 5 days, chronic pyelonephritis and ure- wa Wek. Tf Ss 
ritis became the more usual findings (Fig. 7). {#SBN We ey Te 
1 of the 7 direct reimplantations (No. 3 at 
days) and in 2 of the 8 reimplantations of 
|e intact orifice (No. 5 at 21 days and No. 7 
43 days) no inflammatory changes were 
fund on microscopic examination. These 
1 dings do not preclude, of course, the occur- 
ace of an early infection with resolution. 
The incidence of obstruction of the urinary 
ict and ascending infection by the two 
othods is tabulated in Table IV. It will be 
ited that the use of the intact orifice was 
ai'tended with slightly better results than 
direct reimplantation of the divided ureter. 
Even the former method, however, failed to 
exhibit any appreciable merit. Although the 
poor results may be partially attributed to 
the extremely small size of the ureter and the 
viscid consistency of the urine which, in a 
few cases, may have predisposed to caking 
within the ureter, these factors cannot be held 
entirely responsible in view of the develop- 
ment of a patent orifice in the majority of 
instances. 
Summarizing the results of the 23 reim- Fig. 7. Photomicrograph of specimen showing chronic 
° ascending pyelonephritis in the chicken. The bird was 
plantations by both methods, changes caused sacrificed 30 days following operation (chicken 6, Table 
by obstruction of the urinary tract were found — III). 
in 21 instances, or g1 per cent, and evidence 


the time of survival was lengthened be- RRRARg Fo! OPES 


TABLE III.—UNILATERAL URETEROCLOACAL REIMPLANTATION OF THE INTACT ORIFICE IN 
THE CHICKEN 


Necropsy 





Operation Result : 
Opposite kidney 


Obstruction of urinary tract Ascending infection Pit patie 





Left intact orifice Sacrificed: Left: Hydronephrosis and hydro- Left: Mild pyelitis and ureteritis Right: norma] 
5 days ureter. Orifice patent 





Left intact orifice Sacrificed: Left: Hydronephrosis and hydro- Left: Chronic pyelonephritis and Right: normal 
10 days ureter. Orifice patent ureteritis 





Right intact orifice Sacrificed: Right: Hydronephrosis and hydro- Right: Chronic atrophic pyelone- Left: normal 
15 days ureter. Atrophy of kidney. Orifice phritis and ureteritis 
not patent 





Left intact orifice Sacrificed: Left: Hydronephrosis and hydro- Left: Chronic pyelonephritis and Right: normal 
21 days ureter. Orifice not patent ureteritis 








Right intact orifice Sacrificed: Right: Hydronephrosis, mild hydro- | Right: No infection | Left: normal 
21 days ureter. Orifice patent | 








6 | Left intact orifice Sacrificed: Left: Hydronephrosis and hydro- Left: Chronic pyelonephritis and | Right: normal 
30 days ureter. Orifice occluded by caked ureteritis | 
material projecting into cloaca | 








| Right intact orifice Sacrificed: Right: No hydronephrosis or hydro- | Right: No infection | Left: normal 
| 43 days ureter. Orifice patent 








en 








| Left intact orifice Sacrificed: | Left: Hydronephrosis and hydro- Left: Chronic pyelonephritis and | Right: normal 
| 60 days ureter. Orifice patent ureteritis 
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TABLE IV.—INCIDENCE OF ASCENDING URINARY 
TRACT INFECTION AND OBSTRUCTION FOL- 
LOWING URETEROCLOACAL REIMPLANTA- 
TION IN THE CHICKEN 

Method of 
Direct method intact orifice 
Number of implants 13 10 
Number showing obstruc- 
tive changes. ... 13 8* 
Percentage of obstructive 
changes , 80 
Number showing com 
plete ccclusion of orifice 8 5 
Percentage of complete 


Total 


occlusion of orifice 50 
Number showing infection 8 2 
Percentage of infection 80 87 


*Chicken 5 of unilateral series showing only mild dilatation of the 
ureter is not included 


of ascending infection was found in 20 in- 
stances, or 87 per cent. 

These results are certainly no better than 
those following uretero-intestinal anastomo- 
sis. They furnish proof that: 

1. The urinary tract of the chicken is 
readily susceptible to obstruction and ascend- 
ing infection. No natural immunity exists, 
nor do the peculiarities of structure which 
have been described deter against infection 
or obstruction. 

2. Obstruction of the urinary tract and 
ascending infection incident to ureterocloacal 
reimplantation are caused by changes induced 
at operation, it being evident that the undis- 
turbed relationship of the ureters entering 
the cloaca is compatible with a normal urinary 
tract. 

3. The critical period of ureterocloacal 
reimplantation, as in uretero-intestinal anas- 
tomosis, is during the first few days after 
operation when there is a phase of urinary 
obstruction and acute ascending infection. 
If this stage is surmounted, a re-establishment 
of a freer urinary flow and a certain degree of 
subsidence in renal infection may be antici- 
pated. This factor explains the better results 
obtained following a two stage operation as 
compared to those of a one stage bilateral 
implantation. 

The problem of ureterocloacal reimplanta- 
tion, therefore, presents no particular features 
apart from those of uretero-intestinal anas- 
tomosis. With the results of the uretero- 
cloacal operation equally as poor as those 
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attending uretero-intestinal implantation, o1 
can safely conclude that operative traun 
and the opening of tissue spaces in a coi 
taminated field set off the sequence of even 
which lead to obstruction and ascendir 
infection. 

It is important to appreciate the close i 
terrelationship between urinary obstructic 
and ascending infection. Acute pyelonephr 
tis and ureteritis were present in all the 
chickens observed within the 5 day pos'- 
operative period in which there was complete 
occlusion of the orifice (g reimplantations. 
In the one instance of a patent orifice in this 
group (No. 1, Table III), a mild pyelitis and 
ureteritis demonstrated the only inflamma- 
tory reaction. Furthermore, in the only three 
urinary tracts of the entire series which failed 
to yield evidence of infection following opera- 
tion (No. 3, Table II; Nos. 5 and 7, Table 
III) patent orifices were present and little or 
no dilatation of the ureters and of the renal 
pelves existed. 


SUMMARY 


Some reptiles and all birds possess ureters 
which normally open into a cloaca. Although 
the cloaca contains numerous pathogenic 
organisms, spontaneous ascending infection 
does not occur. The present study was carried 
out in order to determine whether certain 
peculiarities of anatomical structure or natu- 
ral resistance provide these animals with an 
immunity to infection of the urinary tract. If 
such were the case, ureterocloacal reimplan- 
tation should be an innocuous procedure. 
This operation was performed, therefore, in 
19 chickens. In 4 bilateral and 15 uni- 
lateral ureterocloacal reimplantations, mak- 
ing a total of 23 reimplantations in all, ob- 
struction of the urinary tract occurred in g1 per 
cent and ascending infection in 87 per cent of 
the cases. These findings indicate the following 
points: 

1. The urinary tract of the chicken is 
readily susceptible to obstruction and ascend- 
ing infection. 

2. Obstruction of the urinary tract and 
ascending infection incident to ureterocloacal 
reimplantation are caused by changes indu: ed 
at operation. 
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The problem of ureterocloacal reimplanta- 
tion, therefore, presents no peculiar features 
apart from those of uretero-intestinal anas- 
tomosis. Operative trauma and the opening 
of tissue spaces in a contaminated field set 
off the sequence of events which lead to ob- 
struction and ascending infection. In order 
to duplicate consistently the normal ana- 
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tomical arrangement of the ureterocloacal 
entrance by surgical means, whether in the 
case of the chicken or of the higher mam- 
mals, these complications still remain to 
be conquered. 


We wish to express our appreciation to Dr. Richard A, 
Peterfy for his assistance in carrying out the experiments 
reported in this paper. 











URETERAL AND RENAL COMPLICATIONS OF CARCINOMA 


OF THE CERVIX 


Their Classification and Management 


HENRY L. JAFFE, M.D., JOE V. MEIGS, M.D., F.A.C.S., ROGER C. GRAVES, M.D., F.A.C.S., and 
CHARLES J. E. KICKHAM, M.D., 


Boston, Massachusetts 


HE purpose of this communication is 

to suggest a method of improving the 

5 year end-results in patients with 

cancer of the cervix by (1) complete 
urological investigation before institution of 
radiation therapy and (2) prompt urological 
management of the ureteral and renal com- 
plications which occur either as a direct result 
of the tumor or as a complication of irradia- 
tion. 

Within recent years comprehensive studies 
have been reported from this clinic (4, 5), 
based upon 390 cases of carcinoma of the 
cervix, with reference to the urological changes 
which were shown commonly to accompany 
this disease. The high incidence of ureteral 
occlusion was particularly stressed and ob- 
struction of one or both ureters was found in 
70 per cent of these cases. 

There are also clinical (2, 7, 11), experi- 
mental (8, 9), and postmortem (1, 3) studies 
in the literature which add further emphasis 
to the importance of the subject. 

It is obvious that many complications arise 
when the tumor encroaches upon or invades 
one or both ureters. The encroachment results 
in hydro-ureters, hydronephrosis or pyone- 
phrosis, and even death from uremia because 
of impaired renal function. It is doubtful in 
the more advanced cases, whether the 5 year 
survivals can be increased even with the best 
form of irradiation and urological treatment. 
However, a large number of the less advanced 
cases (Class C—extension to broad ligaments) 
also die of uremia, either before irradiation has 
had an opportunity to affect the neoplasm, or 
after it has been successful in eradicating the 
malignant disease. It is especially upon this 
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group that our attention is focused. We be- 
lieve that early recognition and treatment of 
the upper urinary tract complications should 
increase the 5 year salvage. 

The importance of pre-irradiation urological 
study in patients with cancer of the uterine 
cervix has been emphasized in previous com- 
munications from this clinic (4, 5). The 
studies should include (1) a careful history and 
physical examination, (2) complete laboratory 
tests of renal function, (3) cystoscopy and 
ureteral catheterization when possible, and (4) 
retrograde and intravenous urograms. Only 
through early investigation can these compli- 
cations be recognized and treated promptly. 

Postirradiation urological study should be 
carried out when the patient has symptoms 
and signs referable to the upper urinary tract. 
These patients may be cured of their malig- 
nant disease but they will die of renal insuf- 
ficiency if their urinary tract complications go 
unrecognized and untreated. 

Prompt treatment of ureteral occlusion will 
often give the patient marked relief from pain, 
fever, and the distressing symptoms of renal 
insufficiency. The general condition of the 
patient may be a factor in determining the 
response of the growth to radiation therapy. 
Drainage of the obstructed kidney and ureter 
may prevent irreparable damage to these 
organs and provide the patient with a greater 
margin of safety should the previously un- 
affected kidney and ureter later become oc- 
cluded by disease, infection, or fibrosis. 

The type of urological treatment and the 
time of its application should depend on (1) 
the age and general condition of the patient; 
(2) prognosis for cure; and (3) urgency for the 
relief of distressing symptoms (pain, fever, 
toxemia). The patient may require only cysto- 
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scopic treatment with ureteral dilatation. If 
a nephrostomy should be necessary, the pro- 
cedure can be carried out with little risk, 
usually under regional anesthesia. There has 
been no primary mortality with this operation 
in our clinic. Postoperative convalescence is 
usually smooth and often the patient experi- 
ences prompt relief. 

There are definite indications for neuro- 
surgical relief of pain in advanced cancer of 
the cervix, but it is essential to exclude the 
upper urinary tract as the offender. When 
pain is caused by ureteral occlusion, it is more 
logical to drain the involved ureter and kidney 
than to mask the symptoms with opiates, 
intraspinal alcohol injections, or chordotomy. 


UROLOGICAL CLASSIFICATION 


The cases showing upper urinary tract com- 
plications have been divided into three “‘uro- 
logical” groups as follows: Group I—ureteral 
obstruction before or during treatment; Group 
II—ureteral obstruction months or years after 
treatment with no clinical evidence of residual 
malignant disease; Group III—ureteral ob- 
struction months or years after treatment, 
with persistent disease. If the ureteral and 
renal complication is present before or during 
radiation therapy the case is classified as 
belonging to Group I. Group II cases include 
those with ureteral and renal complications 
developing a number of months or years after 
the completion of x-ray and radium treatment. 
These patients have no clinical evidence of 
residual malignant disease. If the upper uri- 
nary tract complication occurs months or 
years after radiation, but the patient still 
shows evidence of persistent neoplasm, the 
case is classified as Group III. 

This division of cases is necessary because 
the indications for urologic management vary 
with each group. The type of urologic treat- 
ment also depends on the prognosis for cure, 
the life expectancy of the patient, her general 
state and the urgency for relief of symptoms. 

When pre-irradiation urologic study dis- 
closes ureteral obstruction (Group I) cysto- 
scopic dilatation of the obstructed ureter 
should be attempted. If this procedure fails 
to provide adequate drainage, nephrostomy 
must then be considered. In selecting a case 
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for nephrostomy the urologist should be guided 
by the age of the patient (life expectancy) and 
prognosis for cure. Sometimes nephrostomy 
is indicated for the relief of pain, fever, or 
toxemia in spite of advanced malignant dis- 
ease. 

Early urologic treatment improves the gen- 
eral condition of the patient so that she is 
better able to tolerate the radiation program. 
Partial ureteral obstruction if present before 
the onset of irradiation, and if not treated 
urologically, may become complete by the 
radiation edema which occurs in the tumor or 
the ureteral wall itself. If the urinary com- 
plication is managed early the patient may 
survive her irradiation with minimal renal 
damage. 

Immediate urologic management is indi- 
cated for patients in Group II. These patients 
“cured” of their maligant disease may die of 
renal impairment if the ureteral and renal 
complications go untreated. Since the ob- 
struction of the ureter has occurred months 
after radiotherapy, it may be assumed that 
this is due to postirradiation or replacement 
fibrosis. It has been possible in many of these 
cases to drain the obstructed ureters success- 
fully by cystoscopic dilatation at repeated 
intervals. This group is the most important 
one because almost all of these patients can be 
saved if their urological complication is recog- 
nized promptly and treated early. Sometimes 
these patients are not referred back to the 
clinic but are treated at home by their local 
physician. He may erroneously assume that 
they are suffering from recurrent malignant 
disease and therefore give them sufficient 
opiate to mask their symptoms until they die 
of renal insufficiency. 

Urologic management is less urgent for pa- 
tients in Group III because the prognosis for 
cure is almost nil. Treatment may be neces- 
sary for relief of pain, sepsis, or terminal ure- 
mic symptoms. A surprising number in this 
group will live many months following pallia- 
tive urological treatment in a fair degree of 
comfort. 

The 25 cases with proved ureteral and renal 
complications reported in this study were 
found in a group of 70 patients with cancer 
of the cervix treated at the Pondville Hos- 
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TABLE I.—INCIDENCE OF UPPER URINARY 
TRACT COMPLICATIONS IN 70 TREATED 
CASES OF CANCER OF THE CERVIX 


Per Clinical class 
Number cent A B C D 
2 a ee 70 100 45 17 


= 2 
Proved ureteral obstruction.. 25 35.7 0 © Ig 6 


pital and followed for 5 or more years (10). 
The incidence of this complication therefore is 
35-7 per cent for the group (Table I). There 
were no clinical class A or B cases with proved 
ureteral obstruction. This fact is important 
because it may indicate that the obstruction 
is not due to radiation effect on the ureteral 
wall. It may be due to a tumor tissue edema 
during treatment or a “replacement”’ fibrosis 
after treatment in those cases in which the 
disease extends out into the broad ligaments. 
There were 19 C cases and 6 D cases. Thirteen 
cases, or 52 per cent, of the group showing this 
complication, developed upper urinary tract 
obstruction before the onset of treatment 
(Group I). Two patients, or 8 per cent, first 
showed ureteral occlusion months after the 
end of their treatment and had no clinical 
evidence of residual cancer (Group II). Ten 
patients, or 40 per cent, had upper urinary 
tract complications months after treatment, 
but still had residual disease (Group III). Of 
the total number with urinary complications 
only 5 received urologic treatment. Two of 
these patients are alive and well after a period 
of 5 years and 3 of them are dead. Both of 
the living patients developed signs and symp- 
toms of ureteral occlusion many months after 
the completion of their radiation therapy and 
presented no evidence of residual malignant 
disease (Group II—Table II). 


TABLE III.—-PROVED URETERAL OBSTRUCTION— 


24 CASES 
Average dura- 
tion of life— 
months 
x 
~ 
s § 
% & BE 3 
$8 § GU. NoG.U. 3 & 
é + treatment treatment 2 ° 
Group Z a DL De @ 
ee 3 ss ¢ t 8 Oe Hh UB UES 
Saar 2 S270 0880 0 & .. 
| ee 7o mrertsoe%¢ @6 = 2 
_ ee 25 100 § 2 3 20 0 20 42 16 


TABLE II.—PROVED URETERAL OBSTRUCTION— 
DISTRIBUTION ACCORDING TO GROUP AND 
EXTENT OF DISEASE 


Per Clinical class Living 
Group Number cent A B ¢ D 5 years 
‘. 13 52 ° ° 8 5 
II. 2 8 ° ° 2 ° 
III. 10 40 ° ° 9 I 


ANALYSIS OF CASES WITH URETERAL 
AND RENAL COMPLICATIONS 


The 25 cases of proved ureteral obstruction, 
divided according to their respective urologic 
groups, are further analyzed in Table III. 

Group I. Thirteen, or 52 per cent of 25 
patients, showed ureteral obstruction before or 
during x-ray and radium treatment. There were 
no Class A or B cases. Eight patients were in 
Class C, and 5 in Class D. 

Study. All but 1 of these 13 patients com- 
plained of pain varying from 1 to 14 months’ 
duration, or an average of 4 months, before 
the onset of treatment. The character of the 


pain varied from a dull ache to a sharp ! 


lancinating type, the former being the more 
common. It occurred either in one or both 
flanks, and if unilateral it corresponded to the 
side of the involved ureter or kidney. Occa- 
sionally the pain radiated down to the crest of 
the ilium or to the hip on the involved side. 
Sometimes it had a “‘sciatic’’ distribution down 
the posterior aspect of the thigh to the knee. 
Occasionally the patient stated that the pain 
was referred to the groin or vulva. A number 
of patients complained of “low abdominal 
cramps” and others of “low back pain.” One 
patient had severe pain in the right lower 
quadrant and had an appendectomy before 
admission. This patient continued to have 
the same type of discomfort after her opera- 
tion and subsequently proved to have a right 
hydro-ureter and right hydronephrosis com- 
plicating a cervical cancer. In the majority 
the location of the pain and the involvement 
of the ureter corresponded to the side which 
by clinical examination showed broad liga- 
ment involvement. Postmortem examination 
revealed the involved ureter to be on the same 
side as the pain. 

Blood chemistry estimation of total non- 
protein nitrogen retention showed the level to 
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remain within normal limits in all but 1 case 
until the late stages of renal destruction. In 
1 patient it rose to 250 milligrams per 100 
cubic centimeters. The routine 2 hour test 
of renal function with phenolsulfonphthalein 
was a much better test for early renal insuf- 
ficiency. Intravenous pyelography was useful 
in those cases in which ureteral catheterization 
proved impossible. Retrograde pyelography 
was more accurate in determining the degree of 
hydronephrosis. Obstruction within the ureter 
was met usually at a point 4 to 6 centimeters 
above the ureteral orifice. 

Two patients in this group were examined 
postmortem. One had a blocked ureter on the 
let side with hydro-ureter and hydrone- 
phrosis, and a right pyelitis and ureteritis. 
The other showed both ureters blocked by 
disease. 

Treatment. Many of the patients included 
in this study entered the hospital before com- 
plete urological investigation and prompt man- 
agement became a routine procedure. As a 
consequence, 4 patients in Group I were not 
seen by the Urological Service. One patient 
who was investigated refused nephrectomy. 
One patient had a ureterostomy performed 
alter the first day of treatment because of 
chills, fever, and renal pain. Radiation treat- 
ment was resumed tro days after operation 
without subsequent exacerbation of symp- 
toms. She was sent home with a ureterostomy 
tube in place. She was free of disease clinically 
and did well for r year and 7 months until her 
local physician removed the ureterostomy 
tube because he thought she could get along 
without it. She soon complained of costo- 
vertebral pain and died 4 months later with 
evidence of terminal uremia. One patient 
treated by ureteral dilatation lived 5 years and 
3 months, and died of recurrent disease with 
ureteral occlusion. One patient who had no 
urological investigation was seen by the Neu- 
rosurgical Service, and had four alcohol in- 
jections and two chordotomies in an attempt 
torelieve her pain. Postmortem study showed 
bilateral renal and ureteral involvement (see 
case report). Five other patients were either 
studied incompletely from the urologic stand- 
point or had treatment deferred until renal 
damage was beyond recovery. 
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The average duration of life in the group 
that had no urologic treatment was 12 months, 
while the group which had urologic therapy 
lived an average duration of 41 months from 
the onset of the treatment. 

Group II. Two patients, or 8 per cent, 
showed ureteral obstruction after completion of 
treatment with no clinical evidence of residual 
disease. Both of these patients were in clinical 
Class C. 

Study. One patient complained of pain in 
both flanks 21 months after radiation therapy. 
The other had pain in the left flank radiating 
toward the groin 7 months after treatment. 
Because there were only 2 patients in this 
group we cannot draw definite conclusions. 
However, it is interesting to note that the ap- 
pearance of symptoms averaged 14 months for 
Group II as compared to 4 months for those 
patients in Group I. The delayed appearance 
of symptoms may be due to the slowly con- 
stricting scar tissue which forms about the 
lower ureter. The cicatrization may be a 
direct result of irradiation or a ‘‘replacement”’ 
fibrosis. Again the pain and ureteral occlusion 
occurred on the side that also showed clinical 
broad ligament involvement. 

Blood chemistry determinations were not 
significant. One patient had a normal bilateral 
intravenous pyelogram but demonstrated bi- 
lateral hydro-ureters and hydronephroses on 
retrograde pyelography. Retrograde pyelog- 
raphy showed that the other patient had 
definite evidence of ureteral stricture on one 
side. 

Treatment. Both patients had prompt uro- 
logic treatment consisting of ureteral dilata- 
tion. This procedure was repeated at succes- 
sive intervals and proved to be sufficient in 
each case. 

The value of prompt management is evident 
as both patients are alive and well, one 5 
years and 8 months, and the other 6 years 
after treatment. 

Group III. Ten patients, or 40 per cent, 
showed evidence of ureteral obstruction develo p- 
ing after completion of treatment and with posi- 
tive evidence of residual disease. Nine had 
evidence of extension of the disease into one 
or both broad ligaments (Class C). One pa- 
tient had remote metastases (Class D). 
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Study. All patients in this group complained 
of pain. The duration varied from 5 months 
to 17 months, the average being 9!4 months. 
In all but 2 instances the location of the pain 
corresponded to the side of the ureteral pa- 
thology and likewise to the side that had 
broad ligament extension. 

A review of the findings shows that intra- 
venous and retrograde pyelograms were more 
dependable tests of renal damage than the 
blood chemistry estimation of total non-pro- 
tein nitrogen. 

Treatment. Only 1 patient in this group re- 
ceived urologic treatment. This consisted of 
ureteral dilatation on one occasion. She lived 
1 year and 8 months and died of uremia. Two 
patients required such large doses of opiate 
for relief of pain that they subsequently be- 
came morphine addicts. 

The average duration of life in this group 
was 20 months. There were 5 postmortem 
studies and all proved that death was due to 
renal impairment from obstructed ureters. In 
a number of these patients there was consider- 
able fibrosis noted about the ureters. 


TREATMENT BASED ON COMPLETE UROLOGIC 
EXAMINATION 


It is now routine practice in this clinic to 
carry out complete urologic investigation be- 
fore treatment is given for carcinoma of the 
uterine cervix. A careful history is extremely 
important to detect symptoms which may 
suggest ureteral occlusion. 

Ureteral stricture produces a nagging type 
of discomfort or sharp pain at or near the site 
of occlusion or in the renal area on the affected 
side. The pain was nearly always present on 
the same side as the broad ligament extension 
of the disease. Radiation of pain occurred up- 
ward toward the kidney, laterally into the hip 
or groin, or posteriorly into the thigh or leg. 
The pain was either intermittent or constant. 
When pain occurs as a symptom in cancer of 
the uterine cervix it may be due to extension 
of the disease or may be caused by a complica- 
tion of the treatment. Skeletal involvement 
can usually be proved by roentgen examina- 
tion. Stenosis of the cervical canal with asso- 
ciated pyometrium may be determined by 
probing the uterine canal. Pelvic peritonitis 


if present presents the usual signs and symp- 
toms commonly associated with any peritoni- 
tis. One may therefore in a differential diag- 
nosis strongly suspect a stricture of the ureter 
if the other causes of pain as outlined above 
are excluded. 

It is not the purpose of this paper to prove 
or disprove the theory that ureters may be 
occluded as a result of radiation therapy alone. 
A number of authors have reported their 
clinical (2, 4, 5, 7, 11) and laboratory (8, 9) 
experience which points to the fact that post- 
irradiation fibrosis does occur. We have ob- 
served ureteral occlusion following divided 
doses of x-ray alone (400 r per day to one of 
four pelvic portals, 8 by 10 centimeters each, 
alternating fields daily, two anterior and two 
posterior fields, 50 centimeters focal skin dis- 
tance, % millimeter copper and 1 millimeter 
aluminum filter. Total of 1200 r to each of 
the anterior portals and 800 r to each of the 
posterior portals, grand total of 4000 r in 10 
treatments). This obstruction probaly re- 
sulted from radiation edema. We have also 
seen ureteral obstruction clinically and at 
postmortem examination (12) many months 
after treatment, with and without the presence 
of gross residual neoplasm. This obstruction 
in some instances seemed to be due to fibrosis. 
Whether it is a “replacement” fibrosis or an 
actual radiation fibrosis is difficult to state. Its 
less frequent occurrence, clinically, in the A 
and B cases would argue against the latter. 

Complete physical examination is made es- 
pecially with regard to renal enlargement or 
tenderness. Graves and Militzer have em- 
phasized the fact that advanced kidney dam- 
age may occur without local signs and symp- 
toms. Therefore, one must study the patient 
still further to complete the urological ex- 
amination. 

Blood nitrogen studies are carried out, but 
cannot be relied upon for early evidence of 
impaired renal function. In our series, the 
elevated non-protein nitrogen was usually a 
terminal finding. The renal function test with 
phthalein was a much better test for early 
renal insufficiency. Routine cystoscopy and 
ureteral catheterization give important in- 
formation concerning the presence or absence 
of bladder invasion and especially the degree 
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of patency of the ureters. The divided test of 
renal function with intravenous phthalein is 
employed, and when the ureters are not iden- 
tified or when catheters cannot be passed, 
indigocarmine is used. 

Retrograde and intravenous pyelograms 
complete the study of the upper urinary tract. 
It is important to remember that patients 
with relatively normal intravenous pyelograms 
may show definite obstructive changes in the 
ureters and kidney, by retrograde pyelogra- 
yhy. 
it is important to relieve the obstructed 
ureter at once, preferably before radiation 
therapy is started. This should be done by 
ureteral dilatation if possible. Occasionally 
the patient may be treated with an indwelling 
ureteral catheter, following gentle dilatation. 
If the degree of hydro-ureter and hydro- 
nephrosis is great, nephrostomy must be con- 
sidered. This of course is limited to those 
patients who still show residual function in 
the affected kidney. If the patient is relieved 
of her disease and ureteral patency is re- 
established after treatment, it is still possible 
to remove the nephrostomy tube and allow 
the fistula to close spontaneously. 

Nephrectomy is reserved for the infected 
and functionless kidney which is causing chills, 
fever, and toxemia in cases in which the con- 
dition of the patient and the state of the other 
kidney warrant this operation. 

When the prognosis is questionable or posi- 
tively hopeless (advanced or Class D cases), 
treatment should be symptomatic and palli- 
ative only. 

Patients who present themselves months or 
years after radiation treatment with the com- 
plaint of backache, pain in the lower abdomen, 
hip, groin, vulva, or leg, showing no evidence 
of residual neoplastic disease (Group II) re- 
quire careful search for ureteral obstruction. 
If a positive diagnosis is established, ureteral 
dilatation may be attempted when the af- 
fected kidney still retains its function. If this 
fails the patient should have a nephrostomy 
or nephrectomy. Should obstruction be com- 
plete and the kidney functionless and silent, 
nothing need be done, except careful observa- 
tion at relatively frequent intervals with refer- 
ence to the other kidney. The patient should 
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be instructed always to return immediately 
on the occasion of pain, chills, or fever. These 
symptoms may signal the onset of infection in 
the previously unaffected kidney. Immediate 
measures should be taken to prevent complete 
anuria and uremia. It is sometimes necessary 
to do a nephrostomy upon the previously un- 
affected but now infected kidney in order to 
save the patient’s life. On the other hand, 
the previously silent kidney may be the cause 
of the patient’s symptoms, and if so nephrec- 
tomy should be performed. 

Those patients showing ureteral stricture 
months or years following radiation but who 
still have evidence of recurrent or residual 
disease (Group III) may require palliative 
treatment to the involved upper urinary tract. 
Usually it is not possible to relieve the ureteral 
obstruction by dilatation from below, because 
the persisting disease does not permit dilata- 
tion. More radical measures, such as nephro- 
stomy or nephrectomy, should be limited to 
those patients showing evidence of uremia or 
severe toxemia due to upper urinary tract 
infection. 

CONCLUSIONS 

1. The importance of urologic investigation 
before treating cancer of the cervix by radia- 
tion is re-emphasized. 

2. A classification of the cases according to 
the development of ureteral obstruction be- 
fore, during, or after treatment, with or with- 
out the presence of local disease, is presented. 

3. The need for prompt urologic manage- 
ment is suggested, once the diagnosis has been 
established. The type of urologic treatment 
selected should depend on the state of the 
local disease and the general condition of the 
patient. 

4. An analysis of a group of 70 cases fol- 
lowed 5 years after treatment shows an in- 
cidence of 35.7 per cent of proved ureteral 
obstruction. Those patients having prompt, 
adequate urologic treatment showed good end- 
results. Those patients not treated died from 
uremia. 

5. Improvement of 5 year end-results may 
be expected if this large group showing ureteral 
and renal complications is treated promptly. 
If death from renal impairment is prevented, 
a larger percentage of those developing ure- 


teral occlusion before or during radiation 
therapy may live long enough to obtain the 
maximum effect of their treatment. The 
Group II cases should all do well if the com- 
plication is recognized and treated early. Life 
may be prolonged in the Group III cases and 
these patients may be spared the distressing 
symptoms of terminal uremia. 

6. Carcinoma of the cervix is a ‘combined 
system disease,” requiring the attention of the 
gynecologist, urologist, and radiologist. 
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MALIGNANT TUMORS OF THE THYROID GLAND 


Report of 200 Consecutive Cases 


U. V. PORTMANN, M.D., Cleveland, Ohio 


HIS study of malignant tumors of 

the thyroid gland is based upon 200 

consecutive cases in which clinical 

and microscopic diagnoses were made 
by Dr. George Crile and associates of the 
Cleveland Clinic Foundation between 1922 
and 1933, inclusive. This period of time was 
selected because deep roentgen therapy was 
instituted at the clinic in 1922 before which 
time the treatment was quite empirical or 
definitely experimental. In addition, a 5 year 
period has elapsed since 1933. This series in- 
cludes approximately one-half of the cases of 
malignant tumors of the thyroid observed 
prior to 1922 and after 1933. All the cases have 
been studied from the standpoint of pathology 
by Dr. Allen Graham. 

The series was first classified on the basis 
of the different types of histopathology ac- 
cording to the plan originally advocated by 
Dr. Graham in 1925 and outlined in Table I. 


TABLE I.—HISTOLOGICAL CLASSIFICATION OF 
MALIGNANT TUMORS OF THYROID 


I. Carcinomas originating in pre-existing 
adenomas 
A. Malignant adenomas 
B. Papillary carcinomas 
II. Carcinomas without evidence of having origi- 
nated in pre-existing adenomas 
A. Adenocarcinomas 
B. Scirrhous carcinomas 
III. Mixed type 
Carcinoma-sarcoma 
IV. Sarcomas 
A. Lymphosarcoma 
B. Fibrosarcoma 
C. Other types 


The tumors to which Dr. Graham applied 
the name ‘‘malignant’’ adenomas possess no 
characteristic histology. They originate in 
pre-existing adenomas; therefore they present 
the histology of fetal, intermediate, or mixed 
colloid adenomatous structure and any one, 

From the Cleveland Clinic. 


two, or even all these transitional types may 
be found in a single tumor; in fact, it is seldom 
that only one is found. Therefore, a malignant 
adenoma may present the morphological 
characteristic of any one or more of the forms: 
adenocarcinoma, medullary carcinoma, scir- 
rhous carcinoma, papillary carcinoma (not 
papillary cystadenoma), or carcinoma re- 
sembling sarcoma. Because of this diversified 
variability in the structure of these tumors, 
it is sometimes difficult to differentiate or 
classify them only on a histological basis; 
therefore it is necessary to study the gland as 
a whole, its probable involutional changes, 
the type of structure of the pre-existing 
adenoma in which neoplasia began, as well as 
its duration, rate of growth, and stroma re- 
action. The outstanding characteristic of 
malignant adenomas is the invasion of the 
blood vessels in which there may be thrombi 
or intravascular polypi with the same morpho- 
logical characteristics as are found in the 
parent tumor. This invasion of the blood 
vessels does not occur with other types of 
thyroid tumors which extend into the lym- 
phatics. 

The ‘‘papillary carcinomas” are primarily 
localized, encapsulated neoplasms with char- 
acteristic papillary morphology. Sometimes 
cells in papillary tumors may break through 
the thin stroma at the base of the acini and 
invade and extend into surrounding struc- 
tures whereupon the neoplasms may be con- 
sidered malignant. The lateral labyrinth or 
aberrant thyroid tumors with papillary struc- 
ture, which may be found outside or within 
the thyroid capsule, are not and should not 
be included among malignant tumors of the 
thyroid per se. They are seldom malignant and 
they do not recur if completely removed, but 
others may develop in the embryonic tract or 
lateral labyrinth from which the primary 
growth originated. 
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The adenocarcinomas not known to origi- 
nate in pre-existing adenomas, adenocarci- 
nomas not in adenoma, apparently begin in 
acinar epithelium. The tumor is found as a 
small, definitely localized, although non- 
encapsulated growth, of very low grade ma- 
lignancy. The subsequent course or develop- 
ment of this neoplasm is unknown. They are 
discovered only by the pathologist and pro- 
duce no clinical signs. 

The “scirrhous carcinomas” have the same 
origin and histological characteristics as 
scirrhous tumors which are found in other 
glandular organs. Fibrous tissue predomi- 
nates and the neoplastic epithelial cells occur 
in masses or strands. It cannot be proved 
that these tumors begin in pre-existing ade- 
nomas although possibly they may do so. 
They are not encapsulated and they invade 
and surround neighboring structures quite 
rapidly by permeation through the lym- 
phatics. 

The ‘‘carcinoma-sarcomas,” those tumors 
with complex morphology, contain both epi- 
thelial and mesothelial malignant elements. 
They invade the lymphatics, and their clinical 
course is similar to that of scirrhous carci- 
noma. 

Sarcomas of the thyroid are comparatively 
rare. In many reports in the literature they 
apparently have. been confused often with 
malignant adenomas and vice versa. Some 
pathologists do not agree that sarcomas occur 
in the thyroid and call them round cell carci- 
nomas. Yet there is no reason why the abun- 
dant mesothelial elements in the thyroid, espe- 
cially the lymphoid tissue and stroma, might 
not occasionally undergo malignant degenera- 
tion to produce sarcomas. The “lympho- 
sarcomas” and “‘fibrosarcomas”’ of the thy- 
roid have the same histopathology as the 
same types of tumors found in other locations. 

In addition to the pathological classification 
of the malignant tumors these cases have been 
grouped also according to the extent of dis- 
ease found in each clinically, at operation, or 
by the pathologist’s examination. Such a 
grouping is advisable in order to make equi- 
table statistical comparisons between different 
methods of treatment. In a great many reports 
in the literature about the results obtained by 


different therapeutic procedures for different 
types of malignant neoplasms, and in which 
all cases are included in one category, whether 
in early or late stages, it is often obvious that 
there was a disproportion between the early 
and advanced cases in the series used for com- 
parison. This is especially apparent when the 
results of operation alone and of radiological 
procedures are compared, because it is usually 
when the disease is more advanced that irra- 
diation is given. Statistical comparisons 
based upon inequalities in the types of cases 
treated by different methods lead to erroneous 
conclusions. Therefore, in this study the re- 
sults will be shown on the basis of the different 
histological types of tumors found and also on 
the basis of a plan for grouping cases accord- 
ing to the extent of disease. The plan which 
will be employed in this study is based upon 
the criteria presented in Table II. 


TABLE II.—A PLAN FOR GROUPING MALIGNANT 
TUMORS OF THYROID ACCORDING TO EXTENT 
OF DISEASE 

Group I. Cases without clinical evidence of ma- 
lignant tumor which was discovered only after mi- 
croscopic examination and the tumor was only a few 
millimeters in diameter. 

Group II. Cases without clinical evidence of ma- 
lignant tumor, or its presence was suspected only 
on the basis of a history of rapid enlargement of the 
thyroid gland, or discovered at operation and the 
growth was still localized within the thyroid capsule. 

Group III. Cases with clinical evidence of ma- 
lignant tumor which had invaded or extended out- 
side of the thyroid capsule to neighboring or distant 
structures. 


The series of 200 consecutive cases, classi- 
fied and grouped according to this plan and 
also according to histopathology is shown in 
Table III. The primary cases are those in 
which no treatment was given prior to ad- 
mission to the clinic. The recurrent cases are 
those in which local recurrence followed op- 
erations prior to admission. The cases having 
no treatment comprise those patients who 
presented themselves without having had any 
previous treatment and were in such advanced 
stages of the disease that treatment was not 
justifiable, and also a few patients who re- 
fused treatment at the clinic after a clinical 
diagnosis had been made and treatment ad- 
vised. The cases listed as ‘‘unclassified”’ are 
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TABLE III.—ALL CASES CLASSIFIED AND GROUPED 
Primary cases | 
Pathological | Recurrent Total | Per cent of 
classification GI | Gil | G I Total icine cases | cases | all cases 
Malignant adenoma | 19 | 45 66 53.2 7 | 73 54.8 
Papillary carcinoma | 7 II | 3 21 17.0 I | 22 16.5 
Adenocarcinoma not in | | | mua 
adenoma 19 | | 19 15.3 19 ¥4.3 
Scirrhous carcinoma | | | 3 3 | i : ik a eS 
Carcinoma-sarcoma | | | I | I | | | ry : 
Lymphosarcoma | | II Il | 9.0 | % 1: <) 8. a 
Fibrosarcoma | | | | = ieee | a ii oe FS a aa 
Myxosarcoma | | I | I —_— aan ae = if = 
Classification unknown 28 | 30 | 66 124 | oe 7 -_ : — 33 a 65.0 
Unclassifiable | | 14 14 | | . | w | 
Classifiable | | 80 | 138 69 = is ‘ we = 48 a ms ° i: 
Unknown pathology | | | 46 46 | 25.0 aot — hia - aa mon aT On 7 ° 
: Total Cases i sai | 28 4 — 30 | 126 = 184 E _ eS 16 ; 200 pa 











those with positive microscopic evidence of a 
malignant tumor but the type could not defi- 
nitely be determined. No microscopic exami- 
nation was done in the cases listed as “un- 
known pathology” as these were in such ad- 
vanced stages that biopsy even to appease 
scientific curiosity was not justifiable. 

The incidence of occurrence of different 
tumors is shown in Table III. This shows that 
of a total of 133 primary and 9 recurrent cases, 
that could be classified on the basis of his- 
tology, there were 73 malignant adenomas, 
or 54.8 per cent, which is more than one-half 
of the 148 classifiable tumors. The next 
largest type are the papillary carcinomas, or 
16.5 per cent. Thus a total of 95 tumors or 
over 70 per cent in the series can be proved to 
have originated in pre-existing adenomas. 
This incidence supports Dr. Graham’s con- 
tention that a large percentage of all malig- 
nant tumors of the thyroid originate in pre- 
existing adenomas. The third largest group is 
made up of the adenocarcinomas not in 
adenomas which are histologically malignant 
but clinically benign. The lymphosarcomas 
were not uncommon, 8.2 per cent, but only a 
few of the scirrhous carcinomas, carcinoma- 
sarcoma, and other rare types were met. 

According to the plan adopted for grouping 
(Table III), 28 of the total 184 primary cases 
fell into Group I, or 15.2 per cent, 30 fell into 


Group II, or 16.3 per cent, and 126 fell into 
Group III, or 68.5 per cent. This indicates 
that two-thirds of the patients with malignant 
tumors of the thyroid were in advanced stages 
of the disease when first seen and, as will be 
shown, were incurable by operation alone. 

The early or Group I cases comprise only 
2 malignant adenomas, the remainder being 
papillary carcinomas and adenocarcinomas 
not in adenomas, which were not even sus- 
pected by clinical examination or at opera- 
tion performed primarily for other thyroid 
disturbances, but the malignant tumor was 
subsequently discovered by the pathologist. 

Group II, composed of moderately early 
cases, is made up exclusively of malignant 
adenomas and papillary carcinomas which 
apparently had not yet invaded to any great 
extent outside the primary adenoma and not 
at all outside the thyroid capsule as observed 
clinically, at operation, or after pathological 
examination. 

Group III comprises the most advanced 
cases with tumors invading outside the thy- 
roid capsule. Forty-five, or 68.2 per cent of 
this group, were malignant adenomas. All the 
other types of tumors, except the adenocarci- 
noma not in adenoma, fall into this advanced 
group. All the cases in which no microscopic 
examinations were made because of the extent 
of the disease, of course, fall into Group ITI. 
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TABLE IV.—ALL CASES IN GROUPS ACCORDING TO TREATMENT 












































| 
Tesneannes } ct | om | cum | ‘tom | Bercent | Recurrent | Total | Pes cent of 

Operation only 4 | 17 } 8 | 21 | 46 30.0 2 | 48 29.1 
Operation + aes ~ II | 22 41 } 74 47-4 5 | 79 46.8 
X-ray only | } 30 30 | 25.7 4 | 34 20.2 
Operation + radium —_ fo ig eee 3 | 3 I | 4 
Radium only epee * ain 3 | 3 3 

Total treated — eo “ee oa tae | 156 | 78.0 } 12 168 | fie.0 
No treatment aan —— Gane ee 28 28 | 15.2 } 4 | 32 16.0 

eee ome eee Se ea ee ee eer a ee a” ee 





Table IV shows the different methods of 
treatment employed for the cases in each 
group. In Group I, operation only was per- 
formed in 17 of the total 46 primary cases, or 
37 per cent. Of the 46 cases in which opera- 
tion was the only treatment, 25, or over 50 
per cent, were in the early and moderately 
early Groups I and II while 29, or 63 per cent, 
were in the less favorable Groups II and III. 
On the other hand, of the total 74 cases which 
had roentgenotherapy after operation only 
I1, or 14.8 per cent, were in Group I and 33, 
or 43 per cent, in the early and moderately 
early Groups I and II but 63, or 85 per cent, 
were in the less favorable Groups II and III. 
Therefore, roentgenotherapy was given after 
operation in this series in a larger proportion 
of advanced cases than the proportion in 
which operation was the only treatment. This 
supports the previous statement to the effect 
that a large proportion of cases irradiated are 
in advanced stages of the disease, and this 
fact should be taken into consideration in 
passing judgment about the comparative effi- 
cacy of these therapeutic procedures. 

In this study the patients treated by pro- 
cedures other than operation and postopera- 
tive roentgenotherapy, those not treated, and 
recurrent cases are not given consideration 
except that they are taken into account in the 
totals determining the pathological classifica- 
tion or the groupings. 

The tables dealing with the mortality sta- 
tistics of the primary treated cases show: 

1. The ‘‘operative mortality” which in- 
cludes all patients who died in the hospital 
immediately following any operative proce- 
dures, whether an attempt was made to re- 


move all or only a portion of the thyroid 
gland, or whether only palliative operations 
such as decompression or biopsies were done. 
However, when only biopsies or palliative 
operations were done and the patient sur- 
vived and irradiation followed, the minor op- 
erative procedure is not considered as opera- 
tion followed by irradiation but these are in- 
cluded in the series having roentgenotherapy 
only. The operative mortality cases are in- 
cluded among the known dead of cancer in 
the first year period following. 

2. The number of “known living” is re- 
duced in succeeding years by the total number 
of cases “‘lost trace,” ‘‘dead not of cancer,” 
and “known dead of cancer.”” Those known 
to have lived free from cancer but died not of 
cancer after 5 years are included in the known 
living after 5 years. 

3. The ‘‘lost trace” are those in which the 
outcome was not known, and the number lost 
in each yearly period is added to the total of 
the preceding year. 

4. When the death of a patient was proved 
to be caused by a disease other than the 
malignant neoplasm, it is recorded shown as 
“dead not of cancer” and the number is 
added to the total of the preceding years. 

5. The ‘‘known dead” include all not 
proved to have been dead not of cancer, and 
the number of deaths in any yearly period is 
added to the total of the preceding year. It 
should be noted that the number of “lost 
trace’ and ‘“‘dead not of cancer” are accounted 
for in each yearly period except that the cases 
dead not of cdncer after 5 or more years of 
survival are taken as known living. Every 
primary case in the series is accounted for. 
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TABLE V.—SUMMARY OF RESULTS IN ALL PRIMARY CASES ACCORDING TO CLASSIFICATION 






























































No. of known living 
Pathological Total Operative sien ae 
classification cases mortality 
I yr. 2 yr. 3 yr. 4 yr. 5 yr. | s+ yr 
Malignant adenoma 713 10 37 32 27 22 19 | 10 
Papillary carcinoma 22 ° 19 17 15 | 14 13 | 12 
Adenocarcinoma not adenoma 19 ° 16 | 15 14 14 14 13 
Scirrhous carcinoma 3 2 ° | ° ° ° ° ° 
Carcinoma-sarcoma I ° I ° ° ° ° ° an 
Lymphosarcoma Ir I 3 3 3 3 3 3 
Fibrosarcoma 3 ° I I I I I I 
Myxosarcoma I ° I I ° ° ° = 
Unclassified 15 | 3 5 2 2 2 2 oe 2 
Unknown pathology 52 I 9 5 2 I I aa I a 
Total 200 17 92 76 64 57 53 41 : 

Lost trace 34 20 23 27 31 33 34 
Dead not of carcinoma 8 2 3 4 5 5 Ss 
Dead of carcinoma 117 17 86 98 ~ 105 107 109 117 























The results obtained in all the different 
types of tumors by all therapeutic procedures 
are shown in Table V. Although it would 
appear that the malignant adenomas present 
a fairly favorable prognosis, it should be re- 
called that only about one-third of them were 
in the early Groups I and II. However, as 
will be shown later (Table VI), not one of the 
patients with this type of tumor in the ad- 
vanced stages (Group III) having operation 
alone, was known to be living at the end of 
one year. The papillary carcinomas are shown 
to have a considerably better prognosis since 
over one-half of these patients lived 5 or more 
years but also only 2 of 22 cases with papillary 
carcinomas were placed in the unfavorable 
advanced Group III. The tiny adenocarci- 
nomas not in adenomas give the very best 
prognosis. All of them fall into the earliest 
Group I and not one of these neoplasms was 
fatal. The lymphosarcomas also have a fair 
prognosis but only because they proved to be 
radiosensitive, since only those patients who 
were irradiated survived. All the other types 
of tumors have an unfavorable prognosis ex- 
cept possibly some fibrosarcomas which tend to 
remain localized for considerable time and 
may be completely excised. 

It is unnecessary to present tables showing 
the results from operation only and operation 


with postoperative roentgenotherapy for 
Group I and Group II cases because it was 
found that there was very little difference in 
the results obtained by either therapeutic pro- 
cedure for these more favorable groups. It 
was found that postoperative roentgeno- 
therapy gave no better results in Group I cases 
than operation alone. This might be expected 
because the operation removed completely 
all the localized tumors in these early cases. 
However, in Group II it was found that a 
slightly higher proportion of patients sur- 
vived in each yearly period if postoperative 
roentgenotherapy was given than if operation 
was the only treatment although, after the 
5 year period, the proportion of known living 
was almost the same. The known dead of 
cancer in the irradiated series was propor- 
tionately somewhat less than in the non- 
irradiated. This would appear to indicate 
that postoperative roentgenotherapy was 
beneficial in prolonging the lives of some 
Group IIT patients. 

Table VI shows that no patient with ad- 
vanced disease in Group III survived even 
one year following operation alone, no matter 
what type of tumor was present. There was 
an exceptionally high operative mortality, 
over 70 per cent, aS some operations were 
decompressions done only for palliation. 
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TABLE VI.—GROUP III. RESULTS OF 
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No. of known living 


OPERATION ALONE IN PRIMARY CLASSIFIED CASES 






































| 
Pathological } Total | Operative 
classification cases mortality 
| | | I yr. | 2 yr. 3 yr. 4 yr. | 5 yr. 5+ yr. 

Malignant adenoma | 12 | 8 ° | ° ° ° | ° ° 
Scirrhous carcinoma 2 2 | ° ° ° ° | ° ° 
Lymphosarcoma 2 I | ° ° ° ° | ° ° 
Unclassified | 4 3 | ° | ° ° ° | ° ° 
Unknown pathology | I I ° } ° ° ° | ° ° 
Total ieamn ca: 21 | 15 ° | ° ° ° | ° ° 
Lost trace ° ° | ° ° ° | ° ° 
Dead not of carcinoma | I ~ I | I I I I I 
Know n dead of carcinoma | 20 15 20 | 20 20 20 | 20 20 














TABLE VII.—GROUP III. RESULTS OF OPERATION AND POSTOPERATIVE ROENTGENOTHERAPY IN 





PRIMARY CASES 





No. of known living 






























































| 

Pathological | Operative 

classification cases | mortality | | | | 

| | I yr 2 yr. | 3 yr. | 4 yr. | 5 yr. s+ yr. 
Maligvant adenoma _ 7 24 | ° 14 II | 8 5 } 4 | I 
Papillary carcinoma | 2 | ° | 2 I | I | I I | ° 
Carcinoma-sarcoma | ° } I ° } ° } ° ° ° 
Ly mphosarcoms - i “oe ° ‘ 3 3 | 3 | 3 3 3 
Fibrosarcoma ; / | _ . 7 ° |g . . I | I I | I _ I a 
Unclassified 5 ° | 3 z I | I I I I 
Total a San ° | 24 7 - | a | II _— a 6 

Lost trace = ners i= a | gy 7 I | I 2 2 2 ™ 
Dead not of carcinoma 9 or j — — ° _ ¥ I | I I I I 
Dead of carcinoma mee 5) "se we ° 16 a 22 | 25 7 28 32 














However, Table VII shows that some 
patients in the same category, Group III, with 
advanced disease survived as long as 5 years 
after treatment by roentgenotherapy follow- 
ing operation even though the types of tumor 
present have been considered as the least 
favorable. Six of 41 of these patients, or 14.6 
per cent, are known to have survived more 
than 5 years, and 10, or 25 per cent, to the 
end of the fifth year. It is shown that, al- 
though the number of known dead increased 
year by year after the first year, there was a 
fair proportion known to be alive in each 
yearly period. 

These observations suggest that when a 
clinical diagnosis of a malignant tumor of the 
thyroid can be made and there is evidence 
that it has extended or invaded outside the 
thyroid capsule, radical operative procedures 


are not indicated because all of the neoplastic 
tissue cannot be removed. Instead the patient 
should be treated primarily by irradiation, 
either radium, roentgenotherapy, or both 
according to indications. 

A summary of the results obtained by 
different methods of treatment for different 
groups of cases is further illustrated by Table 
VIII in which it should be noted that no 
deductions are made for the “‘lost trace” or 
“dead not of cancer” up to 5 years. This 
tabulation also shows that 40 of 156, or 25.6 
per cent of all primary treated cases, were 
known to be surviving after 5 years and 116, 
or 55.8 per cent, were known dead, the others, 
18.6 per cent, having been lost or dead not of 
cancer (14.1 per cent). If the 22 lost cases, 
and the 4 dead not of cancer prior to the 5 
year period are discarded, then 130 of a total 
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TABLE VIII.—RESULTS OF TREATMENT IN ALL PRIMARY CASES 
| ’ No. of known living 
Group Treatment =e | —— | 
I yr. 2 yr. 3 yr. } 4 yr. | 5 yr. | 5+ yr 
I | Operation only 17 | ° | 14 12 12 12 | 12 | 12 
Operation + x-ray II | ° 10 10 8 | 8 | 7 7 
Total 28 | ° | 24 22 20 J 20 19 19 
II | Operation only 8 | I 6 6 5 4 4 cs 4 
Operation + x-ray 22 ° 20 20 17 15 13 | 12 
Total 30 I 26 26 22 19 17 15 
III | Operation only 21 15 ° | ° ° ° ° | ai 
Operation + x-ray 41 | ° [ 24 | 17 14 II | 10 6 
X-ray only 29 ° 7 | 5 — 4 4 4 | 2 
Operation + radium 3 ° | I | I ° ° | ° ° 
Radium only | 4 ° I I | I _— ° ° ° 
Total 98 | 15 | 33 | 24 19 | 1s | 14 | 6 
All primary cases 156 | 16 83 72 61 | 54 | 50 | 4° 
Lost trace 22 q 10 | 13 t 1s | 20 | 22 — 
Dead not of carcinoma fy | 2 ~ 3 | 4 -_— = + a 4 eS 
Dead of carcinoma | es | 6 | o | «8 | 6 | gw | & | & 
Total 116 | 16 wai i 73 84 Zz os ae nn xe ee Ski “ 





of 156 primary treated cases remain and on 
the basis of this method sometimes employed 
in compiling statistics 30.3 per cent of patients 
are known to have lived more than 5 years as 
a result of all methods of treatment. 

The operative procedures employed with 
the object of curing either unsuspected or 
clinically diagnosable malignant tumors of 
the thyroid gland in this series were complete 
or partial thyroidectomies or lobectomies. 
The palliative operations were partial thy- 
roidectomies or decompressions to remove 
part of the diseased gland or tracheotomies 
primarily for the relief of respiratory distress 
or biopsies. 

The roentgenotherapy was administered 
according to the method employed 5 or more 
years ago. The right and left thyroid areas, 
the posterior cervical, and the anterior and 
posterior mediastinum were usually irradi- 
ated, the trachea and larynx being protected. 
Kach field received one skin tolerance dose of 
8oo r’s in one or 2 treatments using 200 kilo- 
volts and 0.75 millimeters of copper with 1 
millimeter of aluminum for filter (h.v.l. 
1.0 millimeter copper) at 50 millimeters dis- 
tance. Thus the entire course of treatment 


was given within 5 to 10 days. Approximately 
half the patients received only one course of 
treatment because of the fear of severe skin 
reactions; others were given 2 courses and a 
few received 3 or more courses at widely 
spaced intervals of many months according 
to indications. 

Radiologists will appreciate that this method 
was inadequate as compared with more re- 
cently developed and more efficacious pro- 
cedures. The antiquated method employed 
for administering roentgenotherapy in this 
series of cases has been discarded. At present 
the same physical and mechanical factors 
are being employed but the same anatomical 
fields are each given from 200 to 250 r’s on 
alternating days so that the entire course of 
treatment is prolonged to 3 or more weeks 
and the total dosage is about 3 or more times 
as great as previously. The immediate results 
noted by the newer method appear far superior. 


CONCLUSIONS 


1. The incidence of histological types of 
malignant tumors of the thyroid gland is 
shown in a series of 200 consecutive cases of 
which 74 per cent were classifiable. 
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2. The prognosis for each histological type 
by different methods of treatment has been 
shown and a comparison made between oper- 
ation alone and operation followed by roent- 
genotherapy. 

3. A plan is suggested for the grouping of 
cases according to the extent of disease re- 
gardless of histological types for statistical 
studies or comparisons of the results of 
different methods of treatment. 

4. According to the grouping plan sug- 
gested, about 15 per cent of cases fall into 
Group I and present no clinical manifesta- 
tions. They are discovered only by the pa- 
thologist and are curable by operation alone. 
Irradiation by any method is of no benefit. 

5. Approximately 16 per cent of cases fall 
into an intermediate Group II without evi- 
dence of extension outside the thyroid cap- 
sule. Of this group about 50 per cent are 
curable by operation alone, and postopera- 
tive roentgenotherapy seems to have been of 
benefit because the lives of some patients 
were prolonged. 


7 

6. About two-thirds of all patients are in 
advanced stages of disease and fall into 
Group III, the presence of the malignant 
tumor being manifest clinically. Of these, 
none survived one year by operation alone, 
but a few survived as long as 5 years following 
postoperative roentgenotherapy. 

7. The statistical study indicates that only 
palliative operations are indicated for ad- 
vanced and clinically diagnosable malignant 
tumors of the thyroid gland and that irradia- 
tion by roentgenotherapy alone or in com- 
bination with radium treatment according to 
individual indications should be the only 
therapeutic procedures for a large proportion 
of this group. 

8. The advances made in irradiation pro- 
cedures since this series of cases was treated 
indicate that even better results may be 
anticipated in the future. 
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CLINICAL SURGERY 


FROM THE AMSTERDAM EYE CLINIC 


PLASTIC RESTORATION OF A DEFORMITY CAUSED BY 
COMPLETE EXENTERATION OF THE ORBIT 


A. HAGEDOORN, M.D., Amsterdam, Holland 


XENTERATION of the orbit for a tumor 
is followed by a deformity which may be 
corrected by a plastic operation. The 
method used in a recent case involved a 

four-stage operation wherein by means of free and 
pedunculated fat transplants the orbit was pre- 
pared for an Esser-Wheeler operation. 

The exenteration had been complete and only 
the skin of the eyelids was preserved and served 
as a partial covering of the walls of the orbit. 
Granulation tissue lined the apex of the orbit 
when the patient was first observed, but finally 
became covered by epithelium (Fig. 1). 

An incision is made parallel with and a few 
millimeters beneath the inferior margin of the 
orbit at the first operation (Fig. 2). The skin over 
the inferior orbital margin is dissected free and a 
large pocket made by separating the skin and a 
thin layer of subcutaneous tissue in the infra- 
orbital region from the underlying tissue. This 
pocket is filled with a free transplant of fat and 
connective tissue which is obtained from the radial 
side of the thigh over the fascia lata. The sutures 





have been introduced previously so that the 
wound can be closed accurately and immediately 
after the implantation of the fat. Fat from the 
region of the fascia lata is selected because it con- 
tains more connective tissue than the fat from the 
buttocks or the abdominal wall. The quality of 
the transplanted fat and the ideal nutrition of the 
transplant produce very little shrinkage. 

Figure 3 shows the first step of the second op- 
eration. The scar of the first operation is circum- 
scribed and the epithelial edges are removed. The 
skin is dissected downward, medially and later- 
ally, and upward across the floor of the orbit to 
the horizontal ridge at the apex of the orbit. The 
skin of the upper eyelid is separated from the 
orbital wall over a short distance. The edge of 
the transplanted fat should then be pulled toward 
the ridge in the apex of the orbit and fixed there 
with 4 catgut sutures so that the floor of the orbit 
becomes covered by thick pedunculated fat and 
connective tissue (Figs. 4 and 5). Figure 6 shows 
the result that is obtained following the second 
stage of the procedure. 
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Fig. 11 








Fig. 12 
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HAGEDOORN: PLASTIC RESTORATION AFTER EXENTERATION 


Figures 7 and 8 illustrate the first step in the 
third operation during which the skin is separated 
from the wall of the orbit. The floor of the orbit 
should be well covered by the pedunculated fat 
transplant introduced at the second operation and 
will serve as a bed for another free fat transplant 
from the lateral region of the opposite thigh. The 
nourishment of this latter transplant from the 
floor of the orbit is guaranteed by the preceding 
operation, but little blood supply can be expected 
from the bare bony roof. Therefore, eyebrow and 
cheek should be pulled together by strong sutures 
tied over strips of gauze to prevent their cutting 
through (Fig. 9). Thus a blood supply anteriorly 
will be acquired which cannot be furnished by the 
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thin sheets of skin obtained from the floor and 
roof of the orbit. Figure 1o illustrates the ap- 
pearance of the patient after this third operation. 
It will be seen that the amount of transplanted 
tissue is considerable. The eyebrow regains its 
normal contour after removal of the sutures. Fig- 
ure 11 shows the cavity after the fourth operation 
in which a new opening in the tissue is made over 
a stent graft (Esser-Wheeler operation). It will be 
seen in Figure 12 that this cavity is large enough 
to hold an artificial eye. A minor cosmetic op- 
eration on the inferior eyelid and the external 
canthus, a well made artificial eye, and the 
patient’s glasses aid materially in restoring a 
normal appearance. 
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L. HENRY GARLAND, M.D., and EDMUND J. MORRISSEY, M.D., F.A.C.S., 
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NE of the most valuable applications 
of contrast media in the diagnosis and 
localization of certain lesions of the 
spinal cord is the use of iodized oil in 

the subarachnoid space. This space was first vis- 
ualized pre-operatively with air by Dandy in 
1919, but, following the introduction of lipiodol 
by Sicard and Forestier in 1922, air was soon re- 
placed by the use of small amounts of opaque oil. 
Air is of such low contrast in comparison with 
lipiodol that one can understand Dandy’s remark, 
“the poorest radiograph made with lipiodol is 
superior to the best one made with air.”’ This was 
quite true, when one makes allowance for the 
contrast obtainable in roentgenograms at that 
time; however, with modern roentgenographic 
technique, Chamberlain and others have shown 
that air may be a very useful contrast medium, 
especially in thin subjects. On the whole, how- 
ever, most physicians regard the use of opaque 
oil as superior to that of air and, of the opaque 
oils, lipiodol is perhaps the one most used at the 
present time. 

It has been known for many years that the 
opaque oil remains indefinitely unless removed at 
operation, which is a very difficult and seldom 
accomplished feat, and that it may be scattered 
throughout the entire cerebrospinal fluid path- 
way. Most clinicians are of the impression that 
it is somewhat irritating, and that it is apt to 
become encapsulated in or about the lower por- 
tion of the spinal sac. Some time ago it was our 
privilege (E. J. M.) to see in consultation a pa- 
tient who had rather bizarre cerebral symptoms. 
Roentgenographic examination of this patient’s 
skull revealed large amounts of opaque oil in 
the ventricular and subarachnoid spaces (Fig. 1), 
residual from lumbar myelography performed 2 
years previously, and the question arose as to 
whether or not the cerebral symptoms were due 
to the intracranial oil (Case 1). A survey of the 
literature revealed no specific information on 
clinical symptoms or pathological changes due 
to prolonged retention of lipiodol intracranially, 
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although there was considerable material on late 
changes in and about the meninges of the cord. In 
order to study this problem under clinical condi- 
tions, it was decided to have return for examina- 
tion a group of patients, who had had lipiodol in- 
jected into their spinal canals several years pre- 
viously. The present paper is a résumé of the 
clinical and roentgenological findings in these 
patients, a report of the autopsy findings in one 
case, and a review of the literature. 


CLINICAL AND PATHOLOGICAL REACTIONS REPORTED 
IN THE LITERATURE 


There are numerous reports of local reactions 
both early and late, following the injection of 
opaque oil in the spinal subarachnoid system, but 
only scant literature dealing with reactions in and 
about the cerebrum. This is rather surprising, 
since even in their earliest publications, Sicard 
and Forestier reported the presence of the oil in 
the cranium following maintenance of the patient 
in Trendelenburg position for some minutes. 

Intras pinal (subarachnoid) lipiodol. Sicard and 
Forestier both in their early publications in 1922 
and later monograph in .1928 reported that im- 
mediately after the subarachnoid injection of 
lipiodol there was an increase in the white cell 
count of the spinal fluid lasting for about 4 days; 
that in patients whose spinal subarachnoid space 
was normal, there were sometimes symptoms 
such as mild headache and cramps in the lower 
limbs, and a rise in temperature of about 2 
degrees Fahrenheit. This reaction lasted for 1 or 2 
days, and usually subsided without leaving any 
residual symptoms. In patients whose meninges 
were inflamed or congested as a result of recent 
trauma, ‘‘contact of the oil with the diseased area 
sometimes caused a transient but quite endurable 
pain.” In paraplegics there was sometimes an 
increase of spasticity and slight inhibition of the 
sphincters. In tabetics, there were short crises of 
shooting pains, tingling of the lower limbs, and 
occasionally transitory disturbances of the sphinc- 
ters. Patients afflicted with general paresis did 
not show any reactions at all. In all of their cases 
reactions of this- kind disappeared completely 
within 4 days. They believed that a simple lum- 
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bar puncture was capable of producing similar 
effects in certain cases. They did not observe any 
late reactions, although they reported that the 
lipiodol disappeared very slowly. 

Ayer and Mixter in 1924 performed some exper- 
imental work on cats and found very high spinal 
fluid cell counts following cisternal injection of 
40 per cent iodized sesame oil. However, in pro- 
portion to the dosage used in humans their ani- 
mal dose was approximately 5 times as great. 
Maclaire in 1925 and Sharpe and Peterson in 
1926 reported what they believed was a case of 
severe meningeal inflammation following the use 
of lipiodol. The patient had sustained a fractured 
fourth thoracic vertebra; a few years later signs 
of spinal cord compression and irritation de- 
veloped. Subarachnoid lipiodol injection revealed 
a block at the level of the seventh thoracic 
vertebra. Laminectomy was performed at the 
level of the fourth thoracic vertebra; nothing ab- 
normal was found; the incision was closed. The 
patient grew worse and 5 months later laminec- 
tomy was performed at the level of the tenth 
thoracic vertebra; the lipiodol was found encysted 
in adhesions and there was considerable local 
arachnoiditis. Maclaire and Sharpe believed that 
the lipiodol alone brought on the meningeal in- 
flammation. Sicard, discussing this case, believed 
that the adhesions and arachnoiditis antedated 
the injection of the oil, but again emphasized the 
occasional disturbances produced by lipiodol in 
cases of old spinal traumatism. Ebaugh and 
Mella in 1926 reported a transient aseptic men- 
ingitis following intracisternal injection of iodized 
oil in 13 cases. Wolfsohn and Morrissey in 1927 
reported inflammatory changes around tumors in 
2 cases following lipiodol injection. 

Globus and Strauss in 1929 reported the results 
of subarachnoid injection of lipiodol in 64 cases. 
They concluded that in only one out of this group 
was there any clinical evidence of meningeal 
irritation; in this patient there was transient 
vasomotor disturbance and pain in segments 
approximating the level of the oil and tumor. 
They noted that 25 patients who had had iodized 
oil in their spinal canals for more than 2 years 
were normal upon examination, both roent- 
genologically and neurologically. Although the 
oil showed little diminution in bulk “it remained 
freely movable within the subarachnoid space and 
showed no evidence of any adhesive process.” In 
one instance a necropsy was performed 3% 
months after injection; there was no evidence of 
any inflammatory process of the meninges at the 
site at which the iodized oil had been arrested. 
They believe that the iodized oil was absorbed 
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extremely slowly but that it remained freely 
movable. Elsberg, in discussing this paper, 
stated, “I thoroughly believe that iodized oil is 
an irritant. I have seen in a number of instances 
fresh adhesions and marked congestion of the 
meninges, changes which are not ordinarily ob- 
served when the spinal cord is exposed during 
laminectomy; I have always explained this as the 
result of the irritative qualities of this foreign 
substance.” 

Davis, Haven and Stone in 1930 reported the 
results of intracisternal injection of lipiodol in 
10 dogs. In 8 of them they found a severe 
leptomeningeal reaction and concluded that the 
injection of iodized oil into the subarachnoid 
space was a dangerous procedure. They did not 
report the findings in control dogs, all animals 
having had artificially produced subarachnoid 
blocks. 

Lindblom performed a critical investigation in 
1931 of the effects of various iodized oils on the 
meninges. He found that the degree of irritation 
caused by the oil varied with the amount of free 
fatty acid: sesame oil, acidity 0.6, produced no 
irritation; refined poppy seed oil, acidity 2.4, 
produced moderate irritation; while ordinary 
poppy seed oil, acidity 6.5, produced marked 
irritation. He found that the iodized product of 
the oil caused greater irritation than the oil itself, 
the free fatty acid being transformed into iodic 
fatty acid. He regarded lipiodol as an impure 
iodized oil but found that its impurities were ab- 
sorbed comparatively easily, while the iodized oil 
itself was absorbed slowly. He noted in rabbits 
that after the injection of oils that were absorbed 
slowly, a sort of “pseudo-tumor” or fatty gran- 
uloma was sometimes found in the subarachnoid 
cavity. These did not always develop and when 
they did develop took at least 6 months. Two 
rabbits were given injections of 1 cubic centimeter 
each of lipiodol and were killed after 6 months. 
Before the brains were extracted the skulls were 
roentgenographed. In one the oil was found to 
have collected in large lakes, while in the other it 
was distributed in numerous small droplets. 
When the brain was removed from the former it 
was found to contain 2 large lakes of oil sur- 
rounded and infiltrated with new-grown connec- 
tive tissue. At a third place there was a pachy- 
meningitic reaction which on incision also showed 
droplets of oil. Histological examination showed 
that these formations consisted of fatty phagocytes 
of various sizes, surrounded or infiltrated with 
new-grown connective tissue (fatty granulomas). 
In the other specimen, in which the oil was 
separated into small droplets, there were no 
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granulomas; numerous small droplets were found 
in the arachnoid membrane itself but without re- 
action. Lindblom observed “the literature con- 
tains a few cases of dissection on humans after 
lipiodol injection; judging from the histologic 
descriptions it seems likely that fatty granulomata 
were present in some of them. These granulomata 
appear to develop when the oil gathers in large 
lakes. Further investigation is required to con- 
firm this point and also to determine whether or nct 
these granulomata have any clinical significance.” 

Brustin and Propper reported the results of 
experimental myelo-encephalography in dogs in 
1931. They injected iodipin sukdurally and found 
no disturbances of sensation or motor function. 
Pathological examination after from 1 to 3 
months revealed granulation tissue formations 
over the spinal cord; in some areas there was 
destruction of the gray substance of the cord 
itself; however, it should be noted that the oil 
was injected into the cord itself in 2 dogs. These 
authors believe that the iodine and oil split up, 
the former producing the reaction. 

Fumarola and Enderle reported one alleged 
fatality in 1932 following the cisternal injection 
of lipiodol, but gave no histological details. 
Hampton and Robinson in 1936 reported the 
absence of any serious or permanent reaction 
following the use of 2 cubic centimeters of lipiodol 
in over 100 examinations, and 5 cubic centimeters 
in 75 examinations. They observed that the oil 
often produces a definite reaction, lasting for 
several days, characterized by elevation of the 
spinal fluid cell count, changes in the color and 
chemical composition of the fluid, headaches, in- 
crease in the pain of which the patient com- 
plained, and slight fever. They comment that 
those that use the oil most frequently find the 
fewest reactions. They state that the oil did not 
become encysted even after 2 years. However, 
they do not recommend the indiscriminate use of 
the oil “and examine the upper thoracic spine 
only when symptoms referable to that portion of 
the canal are present . . . . which may account for 
the infrequency of some of the untoward reactions 
which others attribute to the use of lipiodol.” 

Intracranial (ventricular and cisternal) lipiodol. 
Sicard and Forestier, in 1926, suggested the use of 
ordinary lipiodol' for outlining the cerebral ven- 
tricles and published illustrations of a few cases; 
however, 6 years later they advised against it, 
owing to early reactions in the form of severe 
headache and pyrexia. They observed no unto- 
ward late effects, however. Sicard and others 

1By ordinary lipiodol we mean iodized Poppy seed oil, 54 per cent. 


‘*Ascending lipiodol” is a special light oil and contains only 11 per cent 
ine. 


reported the use of “ascending lipiodol”’ and of 
ascending lipiodol emulsified with spinal fluid in 
ventriculography. They found the latter mixture 
to be exceedingly irritating “because of the 
extremely small state of division of the oil drop- 
lets, which are more easily attacked by the white 
cells and minute quantities of iodine liberated.” 
They found that in tuberculous meningitis the 
reaction was intense, being accompanied by 
nausea, vomiting, and even exitus, and advised 
against the use of either ordinary or light oil for 
such purposes. 

Brandt, in 1933, reported the case of a patient 
with tuberculous spondylitis in whom 2 cubic 
centimeters of iodipin had been injected into the 
lumbar subarachnoid space 54 months prior to 
autopsy. At autopsy numerous bright yellow 
nodules, varying from 1 to 4 millimeters in 
diameter and resembling grapes in shape, were 
seen about the base of the brain, being especially 
numerous in the region of the basal cisterne. 
These appeared to lie between the pia mater and 
the brain. They were easily movable and burst 
on slight pressure. Chemical examination showed 
that these nodules contained iodine. Microscopic 
examination showed only a structureless mem- 
brane. No pathological changes attributable to 
the iodine could be found in the neighboring 
brain. 

Ouchi, in 1935, discussed 25 cases in which he 
had used opaque oil for myelography. In several 
of these cases he reported mild early reactions 
such as nausea, irritability, pyrexia, and so forth, 
all of which disappeared within a week. In one 
instance he erroneously injected the oil in a case 
of tuberculous meningitis; shortly thereafter the 
patient died. Ouchi attributed the patient’s 
death to the meningitis and not the lipiodol. 
However, he believed that it may well have 
aggravated the patient’s disease. In 7 cases he 
believed the oil exercised a therapeutically bene- 
ficial influence. In no cases did he meet with late 
harmful effects and did not think the oil showed 
any tendency to become encapsulated or form 
granulomas “as described in the literature.”’ 

Schuller, in 1936, investigated patients with 
possible tumors at the base of the brain by sub- 
occipital or intraspinal injection of 40 per cent 
iodipin. He recommended this contrast filling of 
the basal cisterna because (1) the material was 
stable and there were no immediate or late un- 
favorable reactions, (2) the material was easily 
visible under the fluoroscopic screen, and (3) 
following investigation of the basal cisterne the 
opaque oil could be displaced into the spinal sub- 
arachnoid space and thereby retained for further, 
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later investigations of the cisterne. His article 
contains g illustrations showing oil in the skull, 
mostly in the form of lakes. 

Carillo, in 1936, discussed the use of lipiodol for 
examination of the ventricular cavities. Details 
as to its complications are lacking. 

Lysholm, in 1938, discussed his experience with 
ventriculography, using both air and opaque oils, 
based on a total material of 3,408 cases during 10 
years. Of these cases, 123 were lipiodol examina- 
tions, concerning which he comments that un- 
desirable reactions sometimes occurred and that 
air is preferable and much less harmful. 


SUMMARY OF REACTIONS REPORTED IN THE 
LITERATURE 


Reactions to the subarachnoid injection of 
iodized oil' may be summarized as follows: 

Spinal canal. A. Immediate reactions: Patho- 
logically there is elevation of the spinal fluid cell 
count and slight hyperemia about the site of 
injection. Clinically there may be slight head- 
ache, increase in the pain of which the patient is 
complaining, slight fever, and sometimes pain 
about the sacrum and coccyx. These pathological 
and clinical changes last about 2 to 5 days and 
then subside. 

B. Late reactions: In patients without infec- 
tious or traumatic lesions involving the spinal 
cord or meninges there are usually no late clinical 
reactions. Coccygeal pain, if present, usually 
subsides within 3 months. The oil may lie in small 
droplets and lakes scattered up and down the 
spinal canal, sometimes extending out along the 
nerve sheaths. Many of the smaller droplets 
may be movable. Occasionally the oil becomes 
encapsulated in the cul-de-sac at the base of the 
spinal canal. For as long as 3 years following in- 
jection the larger collections may show consider- 
able motion, and may even be used for refilling 
various portions of the spinal canal for investiga- 
tion. After about 3 years they tend to become 
encapsulated in various areas. Fibroblastic pro- 
liferation and pseudogranulomas may develop 
about the oil. 

Cranial cavity. There have been only a few 
references to immediate or late reactions in the 
cranial cavity. Those authors who deliberately 
used the oil to explore the basal cistern reported 
minimal reactions of a transitory nature, while 
those who used it to explore the ventricles re- 
ported more unpleasant reactions, leading as a 
rule to the discarding of the method. Many 

1We are assuming that the oil used is a non-irritating, purified vege- 
table oil of low acidity, and containing from 30 to 60 per cent iodine or 


similar halogen, that it is in absolutely fresh condition, and is used in 
amounts of not over 5 cubic centimeters. 
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authors have referred to possible late clinical 
reactions from the presence of lipiodol or other 
opaque oil in the cranial cavity, but none have 
reported specific examples. It is to clear up any 
doubts on the latter that this paper is being 
presented. 

In concluding our remarks on the literature 
dealing with reactions to the subarachnoid injec- 
tion of lipiodol, it is to be remembered that mild 
reactions also follow the injection of air. Of 
course, no granulomas have been found following 
simple spinal puncture or air injection, but most 
of the clinical reactions above noted have been 
reported following the injection of air. As Lind- 
blom observes, “further investigation should be 
made to determine whether or not the lipiodol 
granulomata have any clinical significance.” 

Most neurosurgeons and clinicians, discussing 
the use of subarchnoid lipiodol in the diagnosis of 
spinal cord lesions, emphasize that the oil should 
be aspirated at the time of laminectomy. Indeed, 
most surgeons routinely report that ‘‘oil was re- 
moved at operation.’’ Roentgenological investi- 
gation has convinced us that it is rare that more 
than one third of the oil has been removed. 
Lucherini, in 1936, described a method of removing 
the oil by making a burr opening in the sacral 
crest at the level of the second sacral body, punc- 
turing the dura and arachnoid, and aspirating 
the oil. Nosik and Mortensen in an effort to 
obviate the “unpleasant symptoms of root irrita- 
tion produced by lipiodol”’ recently used thoro- 
trast in experimental animals. Following its use 
they lavaged the cerebrospinal system in order 
to remove it. This appears to us to be an unneces- 
sarily complicated procedure. Mettier and Leake 
stress the importance of removing all traces of 
oil at operation, without apparently realizing how 
difficult a task this is. Indeed, we suspect that 
undue efforts at removal would be more harmful 
than leaving the oil im situ. 


REPORTS OF CASES RETAINING OIL INTRACRANIALLY 


Having had our attention drawn to the presence 
of lipiodol in the cranial cavity by the case men- 
tioned in the opening paragraph of this paper, we 
reviewed with the invaluable assistance of Dr. 
Earl Miller those cases in our files in which we 
could get patients to return for examination, ex- 
cluding the spinal cord tumor cases, which are be- 
ing reported separately. All the patients recalled 
had received subarachnoid lipiodol injections from 
1 to 13 years previously, 3 to 5 cubic centimeters 
of oil having been used in most instances. In 9 of 
these patients no lipiodol was found in the skull 
at the time of roentgenographic examination. In 
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Fig. 1a 





Fig. 1c 


16 patients oil was found, large amounts in 7 and 
small amounts in the 9 remaining. In order to 
confirm other observers’ reports on the lack of 
immediate symptoms following introduction of 
lipiodol into the cranial cavity, we examined 2 


Fig. tb 

Fig. 1 a. Case 1. Intracranial iodized oil for 2 years. This 
patient had 4 cubic centimeters of lipiodol injected into the 
lumbar subarachnoid space in January, 1937. At the 
present time large globules of lipiodol are scattered 
throughout the subarachnoid spaces over the right parietal 
region; some in the base of the anterior, middle and 
posterior fossz, and some in the third and lateral ventricles. 
These globules show negligible change in position with 
changes in posture and are apparently fixed, or encysted on 
various portions of the pia and arachnoid. No clinical 
symptoms attributable to the oil. b, Lateral projection. 
c, Occipital projection. See Figure 1 a. 


patients immediately and also 1 week after lum- 
bar subarachnoid injection of lipiodol, placing 
them in extreme Trendelenburg position, and 
filling their intracranial subarachnoid spaces. In 
neither of these patients were any symptoms 
noted which could be attributed to the lipiodol in 
and about the brain. 

Of the 16 patients who had lipiodol in and about 
the brain for from 1 to 13 years, several had vague 
neurological complaints. Careful review of all of 
these patients’ histories revealed that identical 
complaints existed before the date of first lumbar 
puncture and injection of lipiodol. In no case 
was there any new symptom which could be 
attributed to the presence of the oil in the brain 
or meninges. 

In order to emphasize this point we are record- 
ing the neurological symptoms and findings before 
the injection of lipiodol, and those noted after 
X-ray examination revealed the opaque oil in and 
about the brain in the 9 most instructive cases. 
The other cases have been summarized. We are 
also reproducing the roentgenograms of several 
of these cases, and the histological appearances 
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f the cerebral meninges in one case in which we 
ecured an autopsy. 


CasE 1. J. V. C., 53 year old engineer, complained of 
evere pain in the lumbar region occasionally radiating 
own the posterior surface of the left thigh and leg. No 
vidence of subarachnoid block was noted following lipiodol 
ijection. Lumbosacral fusion was performed. Five 
,onths later he developed cerebral symptoms. Roentgeno- 
rams of the skull showed lipiodol scattered throughout 
he subarachnoid space and ventricles (Fig. 1). 

The patient was first seen on December 8, 1936, being 
eferred by Dr. J. M. Meherin. The family and past his- 
wry was essentially negative except that he was kicked 
ver the left frontal region by a cow at the age of 11. The 
,atient was not unconscious and has had no cerebral symp- 
ms attributable to the injury. The patient denied any 
srevious back injuries. On July 14, 1936, as he was walking 
»ackward, pulling a car load of cord wood down a ramp, 
is foot slipped, and he slid off into a pit.. He immediately 
,oted pain in the lower back which radiated down the back 
of his left thigh and leg to his toes. He climbed out of the 
pit and lay down for about 15 minutes, following which he 
vent home. Next morning he was unable to get out of bed 
because of the severe lower back pain.* On July 29, 1936, he 
had severe spasms of pain in the left thigh and leg and was 
taken to the hospital by ambulance. The spasm lasted for 
about 1 week and was somewhat improved by hot com- 
presses. About 1 week after the accident he first noticed 
numbness along the lateral side of the left thigh and leg, 
and the foot felt colder than the other. He was discharged 
from the hospital after 6 weeks, remained in bed at home 
for 1 week, and was then allowed up and about. His con- 
dition did not improve. 

Examination on December 1, 1936, showed the patient 
to be well developed and nourished. Temperature, pulse, 

and respiration were normal; blood pressure 108/70. The 
general physical examination was essentially negative 
except for spasticity of the lumbar muscles on both sides, 
flattening of the lumbar curve, tenderness to pressure over 
the third, fourth, and fifth spinous processes, especially the 
latter, and pain referred to the lumbosacral region on any 
movement involving the lumbar spine. Neurological ex- 
amination: Head: Size and shape were normal. There was 
a healed, horse-shoe shaped laceration over the left frontal 
region. There were no areas of depression, no tenderness, 
and no changes on percussion. Cranial nerves: Sense of 
smell was normal. Visualacuity was fair; perimetric fields 
were normal. Ophthalmoscopic examination showed the 
discs to be of normal color, cupping present, margins fairly 
well defined, veins rather full and slightly engorged, arteries 
normal, and no hemorrhages or exudate. The pupils were 
round, equal, and reacted to light and accommodation. 
All external ocular muscle movements were normal. There 
were no sensory changes over face; muscles of mastication 
were normal; no facial weakness or asymmetry were 
present. Hearing was good in both ears. No nystagmus, 
past pointing, or ataxia were present. Gag and palate 
reflexes were normal. There was no weakness of the 
trapezius or sternocleidomastoid muscles; the tongue pro- 
truded in the midline with no atrophy. Lobes of brain: 
Patient was oriented as to time, place, and person. There 
vas no aphasia, no definite muscle weakness, no sensory 
changes, no involvement of the perimetric fields, and no 
tereognostic disturbances. There was no past pointing, 

nystagmus, nor ataxia, and the Romberg was negative. 
Keflexes: Upper reflexes were present and equal; abdominal 
eflexes were present, equal, and slightly hyperactive; 
vatellar and Achilles, present and equal. There were no 
vathological reflexes or clonus. Sensory: There was pos- 


sibly some hypesthesia to touch and pain over the lateral 
surface of the left thigh but no definite area could be out- 
lined. Roentgenograms of the lumbar spine showed a 
marked narrowing of the lumbosacral joint and moderate 
narrowing of the fourth disc. The sacral articular processes 
impinged on the pedicles of the fifth lumbar vertebra. 
There was considerable sclerosis of the lumbosacral facets. 
A spinal puncture was done and the fluid found to be 
clear, colorless, pressure not increased; Queckenstedt 
negative; no increase in cell count or total protein, and 
Wassermann reaction negative. 

Because of the root pain brought on by coughing, 
straining, etc., and the slight weakness over the lateral 
surface of the left thigh and leg, lipiodol injection was done, 
but no block was noted. On January 26, 1937, a lumbo- 
sacral fusion was performed. The postoperative course was 
uneventful and he returned to light work in October, 1937. 
The patient was referred to us again (E. J. M.) in April, 
1938, and at that time he stated that for the past year, 
beginning while he was still wearing a body cast, he had 
had attacks during which he would become dazed and fall 
to the floor. He would get up immediately and feel normal. 
He did not bite his tongue, froth at the mouth, or have con- 
vulsive movements and there was no disturbance of sphinc- 
ters. In September these attacks occurred as frequently as 
5 or 6times a day. In October, 1937, while driving a car 
he became unconscious, recovering later, at which time he 
was lying down on the front seat with the switch turned on 
and the car in the middle of a field. When he got out he 
was confused and had to walk along the road for some 
distance until he met a friend who directed him to his 
home. On another occasion he went under a building to 
clean out some steam traps and then remembers nothing 
until 6 hours later when he was found by searchers. He is 
still complaining of pain over the lumbosacral region 
brought on by lifting or working in a stooped position. 
The pain no longer radiates down either leg and is not 
associated with muscle weakness or numbness. It is 
rather significant that the patient did not report any of 
these fainting attacks on his visits to the surgeon who per- 
formed the fusion. Examination in April, 1938, showed the 
patient to be well nourished and developed. Pulse, respira- 
tion, and blood pressure normal. The general physical 
examination was essentially negative, the operative inci- 
sion in the lumbar region being well healed and not tender 
to pressure. There was some slight limitation of flexion, 
otherwise the spinal movements were normal. 

Neurological examination in April, 1938: Head negative. 
Cranial nerves: negative. Reflexes: present and equal. No 
pathological reflexes or clonus. Sensory: No sensory 
changes to touch and pain. Motor: No muscle weakness or 
paralysis. 

Roentgen examination of the skull in April, 1938, re- 
vealed no injury to the calvarium. There was some calcifi- 
cation of the dura behind the dorsum sella. There were 
numerous globules of lipiodol scattered throughout the 
subarachnoid spaces over the right cerebral hemisphere, 
some over the cerebellar hemispheres, some around the 
anterior and middle fossz and, apparently, in the third and 
lateral ventricles. These globules appear to be fixed. There 
are a few globules scattered throughout the cervical por- 
tion of the spinal canal. 


Although the neurological examination is nega- 
tive for any positive neurological findings or 
evidence of increased intracranial pressure, the 
cerebral symptoms are somewhat suggestive of 
epileptic seizures and, therefore, one must con- 
sider several possibilities such as tumor, abscess, 
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Fig. 2 a, left. Case 2. Intracranial iodized oil for 4 years. 
This patient had 3 cubic centimeters of lipiodol injected 
into the lumbar subarachnoid space in November, 1934; 
no organic intraspinal lesion found. At the present time 


vascular disturbances, changes resulting from the 
lipiodol, etc. However, after going carefully into 
the history of the attacks, it was my opinion 
(E. J. M.) that there was a very large functional 
element present. It seemed very unusual that a 
patient, having the number of attacks which he 
claims and which were associated with loss of 
consciousness, did not report them to his physi- 
cians or to the insurance company; further, at no 
time did he receive any injury in the various falls. 

Dr. Walter Schaller also examined this patient 
and found the neurological examination to be 
entirely negative. He stated that the attacks 
which the patient described, which were some- 
what suggestive of epileptic seizures, were not due 
to any organic lesion and could not be the result 
of the intracranial lipiodol. He uncovered the 
fact, which the patient previously denied, that he 
had sustained a former lumbar injury, for which 
he had been and still was receiving Veterans’ 
compensation. Proof that the cerebral symptoms 
were not the result of any organic cerebral lesion 
was the history given in March, 1939, that the 
dizziness and mental symptoms had disappeared 
following a second lumbosacral fusion. 


CasE 2. S. L., a 44 year old female WPA! worker, showed 
intracranial iodized oil 4 years after lumbar subarachnoid 
injection of 3 cubic centimeters. 

'Works Progress Administration. 


there are numerous globules of lipiodol scattered through- 
out the third and fourth ventricles, basal cisternz, and just 
below the base of the cerebellum. Globules apparently 
fixed. No cerebral symptoms. b, Lateral projection. 


This patient entered the San Francisco Hospital in 
October, 1934, complaining of pain in the left upper ab- 
dominal region for 3 weeks. She was a 40 year old white, 
American housewife, who stated that in addition to the 
recently developed abdominal pains she had constant 
aching between the shoulders for 4 years, and numbness 
and tingling of the legs for 2 years. On further questioning 
she stated that she had had severe menstrual headaches 
for 25 years, dysuria for 8 years and, indeed, “most of the 
symptoms suggested to her, such as palpitation, etc.” 
Pelvic examination was negative. Roentgenographic ex- 
amination of the spine was negative. Clinical diagnosis: 
Psychoneurosis, possible spinal cord lesion. On Novem- 
ber 19, 1934, 3 cubic centimeters of lipiodol was injected 
by lumbar puncture. No abnormal findings were noted. 
One week following subarachnoid injection of the oil, the 
patient stated that she felt better, since “the medicine in 
the spine must be working.” She was discharged 1 month 
later, moderately improved. 

Roentgenographic examination in June, 1938, revealed 
large collections of lipiodol in the cerebral ventricles and 
about the basal cisterne and subarachnoid spaces (Fig. 2). 

Neurological examination in June, 1938, revealed that 
the cranial nerves appeared normal. Gait and speech 
were normal. There was no weakness of the muscles of the 
neck, shoulder girdle, arms, thighs, legs, or trunk. No 
atrophy was evident. The reflexes appeared normal 
Except for a small area on the back, just below. the right 
scapula and corresponding to the fifth and sixth intercostal 
spaces, where there was slight hyperesthesia, there was no 
impairment of pain, light touch, position, or vibration 
Clinically, the patient had no new symptoms since myelo 
graphy. 


This patient had large amounts of lipiodol bot! 
intracranially and intraspinally for 4 years. Sh« 
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Fig. 3a, left. Case 3. Intracranial iodized oil for 4 years. 
This patient had 4.5 cubic centimeters of lipiodol injected 
into the lumbar subarachnoid space in January, 1935. At 
operation (lumbar laminectomy) “all of the lipiodol was 
washed from the spinal canal and the wound closed.” At 


had no symptoms or neurological findings which 
could be attributed to the presence of the oil. 
All of her multifarious subjective symptoms were 
present and noted in her history before the injec- 
tion of the oil in October, 1934. 


CasE 3. A. J., a 40 year old longshoreman, showed intra- 
cranial iodized oil 4 years after lumbar subarachnoid in- 
jection of 4.5 cubic centimeters. 

In December, 1934, this patient slipped and fell while 
at work. He was admitted to the hospital complaining of 
severe pain in the lower back, extending down the posterior 
surface of the right leg. There was slight atrophy of the mus- 
cles of the right leg. The patient stated that this had been 
present since an operation just above the right knee at the 
age of 9. Neurological examination: The cranial nerves ap- 
peared normal. There was slight atrophy of the right side; 
no sensory disturbances could be detected. The right knee 
jerk was more active than the left; the right ankle jerk was 
weak. The remaining reflexes were normal. On January 
15, 1935, 4.5 cubic centimeters of lipiodol was injected by 
lumbar puncture and a filling defect was noted on the left 
side of the fourth lumbar disc. At operation in February, 
1935, thickening of the arachnoid was noted on the left 
side of this disc, but there was no evidence of tumor or 
retropulsion. ‘‘All of the lipiodol was washed from the 
spinal canal and the wound closed.”! Microscopic examina- 
tion of the tissue removed was reported as chronic arach- 
noiditis. No definite cause for the sciatica was found. The 
patient improved for a while, but after some months the 
symptoms recurred and, when admitted to the San Fran- 
cisco Hospital, he was again complaining of pain in the 
back and down the right leg. 

Roentgen examination of the skull in 1938 revealed 
imerous globules of oil lying between the cerebral lobes, 


o 


‘Note by Dr. H. Fleming, through whose courtesy this portion of the 
h story was reviewed. 





the present time there are numerous globules between the 
cerebral lobes, postero-inferiorly, and one in the cisterna 
pontis. Oil apparently fixed. No symptoms or neuro- 
logical findings attributable to iodized oil. b, Lateral 
projection. 


postero-inferiorly, and one in the cisterna pontis. The oil 
appeared fixed. 

Neurological examination in 1938 revealed that the 
cranial nerves appeared normal. There was slight atrophy 
of the right thigh and calf. The right knee jerk was more 
active than the left; the right ankle jerk could not be 
elicited. The other reflexes were normal]. No defect of any 
sensory field was detectable. The Romberg was negative. 
There was tenderness over the course of the sciatic nerve 
on the right side in the mid-thigh level. Clinically the 
patient had no new symptoms of intracranial origin. 


This patient had large amounts of iodized oil 
scattered throughout the cranium 4 years fol- 
lowing lumbar myelography. No symptoms or 
neurological findings attributable to the iodized 
oil were detectable. It is of interest to note that 
the surgeon in this case, as in so many others in 
our experience, believed that he washed all of the 
opaque oil from the spinal canal at the time of 
operation, while subsequent examination showed 
that perhaps not more than one-third was ac- 
tually removed. 


Case 4. H. J., a 25 year old clerk, showed intracranial 
iodized oil 4 years after lumbar subarachnoid injection of 
3 cubic centimeters. 

This patient entered the San Francisco Hospital in 
August, 1934, complaining of pain down the backs of both 
legs, for about 4 years. This developed gradually while he 
was working in a warehouse lifting heavy objects, and the 
pain was worse on the right side. Neurological examina- 
tion disclosed no evidence of cranial nerve disturbance. 
The patient stated that he had had a few dizzy spells in 
the past but not in recent years. There was pain in the right 
sacro-iliac region on flexion and extension of the trunk, 
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Fig. 4. Case 6. Photograph and roentgenogram of the 
lower portion of the spinal cord of patient who had 3 
cubic centimeters of lipiodol injected one year previously. 
Light spots (lipiodol) are present on and lightly adherent 
to the arachnoid over the lower 5 centimeters of the cord 
and the cauda equina. Microscopically, these are composed 
of fibroblastic proliferation about small vacuoles, without 
any inflammatory type of reaction. Roentgenologically 
they show as punctate opacities. Similar globules of 
lipiodol with associated cellular reaction (“pseudogranu- 
lomas”’) are present in the meninges over the base of the 
brain. 


with local tenderness on pressure over the sacro-iliac joints. 
The reflexes and sensation were normal. Roentgenographic 
examination revealed no abnormal findings in the spine. 
The tentative clinical diagnosis was possible spinal cord 
lesion in the lumbar region. Lumbar myelography was 
performed in April, 1935, 3 cubic centimeters of lipiodol 
being injected. This disclosed nothing definitely abnormal. 
Following this a lumbosacral fusion was performed and the 
patient was discharged. 

Roentgen examination of the skull in 1938 revealed the 
presence of one small droplet of oil in the cisterna chias- 
matis, apparently fixed. 

Neurological examination revealed no evidence of cranial 
nerve disturbance. The strength of the neck, shoulder 
girdle, trunk, and upper extremities was good and equal 
on both sides. Examination of the lower extremities was 
somewhat difficult because of pain associated with the 





carrying out of the tests, but there was no definite eviden 
of motor impairment. No significant atrophy was presen 
The left knee and ankle jerks were slightly more acti, 
than the right, similar findings having been noted in 1934 
No pathological reflexes were elicited. On questioning, t! 
patient stated that since operation the pain had di: 
appeared from the thigh but had persisted in the back; h 
thought he had one new symptom, namely, that the leg 
had a tendency to kick out convulsively 3 or 4 times a da 
when sitting or lying in bed. He had no new symptoms 
intracranial origin. 


This patient had collections of iodized oil i: 
his cerebrospinal system, some of it in his cra 
nium, for over 4 years. No clinical symptom 
ard no neurological findings attributable to th 
presence of this oil could be detected at the end 
of that time. There was only a little oil in the 
cranium at the time of examination in 1938, and 
it was apparently fixed. 


Case 5. I. B., 31 year old housewife, showed intra 
cranial iodized oil 2 years after lumbar subarachnoid in 
jection of 3 cubic centimeters. 

This patient entered the San Francisco Hospital in 
August, 1936, complaining of a feeling of numbness and 
coldness over both hips for 2 months, of awkwardness and 
tendency to stumble, and of cramps in the right calf. She 
was pregnant at the time and, following delivery 1 month 
later, was discharged with her symptoms improved but 
not entirely relieved. Re-examination next month follow- 
ing “seizure with cramps in both legs” revealed no evidence 
of pathological reflexes, although they were a little hyper- 
active on the right side. Under a tentative clinical diagno- 
sis of space-occupying spinal cord lesion, lumbar myelog- 
raphy was done in October, 1936, 3 cubic centimeters of 
iodized oil being introduced by the lumbar subarachnoid 
route. The findings were negative. No operation was per- 
formed and the patient was discharged from the hospital 
slightly improved. 

Roentgen examination of the skull in 1938 revealed a 
small globule of oil in the region of the cisterna pontis, 
apparently fixed. 

Neurological examination in 1938 revealed no evidence 
of disturbance involving the cranial nerves. The reflexes 
appeared normal. About the region of the right buttock 
and upper half of the right thigh, roughly corresponding 
to the distribution of the lateral femoral cutaneous nerve, 
there was slight hypalgesia and hypesthesia. Otherwise 
sensation appeared normal. Symptomatically, the patient 
felt that she was improved, dating her improvement to a 
hysterectomy. She had no symptoms referable to her 
cranium. 


This patient had a small amount of intra- 
cranial iodized oil for approximately 3 years. 
Clinically, this was productive of no symptoms 
and no disturbances of neurological origin. 


Case 6. S. G., a Hindu laborer, had 3 cubic centimeters 
of lipiodol injected into his lumbar subarachnoid space 
approximately one year previously. The patient died of 
independent causes almost one year following myelography 
and at necropsy lipiodol was found intracranially and 
intraspinally. 

This patient entered the San Francisco Hospital in 
January, 1936, complaining of pain in the right leg an! 
kidney trouble. He understood and spoke only a litt!» 
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Fig. 5 a and b. Case 6. Sections from the arachnoid over the cerebellar hemi- 
spheres show fibrous proliferation, round cell infiltration, and a few foreign body giant 
cells containing minute fat droplets. There is no infiltration in the cerebellar cortex. 
Examination of similar areas over the cerebrum and cord also showed no microscopic 


evidence of infiltration (Dr. Dock). 


English. He dated his troubles back to 1931, when he 
apparently had generalized edema following some kind of 
acute renal illness. Since that time he had had inter- 
mittent inability to urinate. In September, 1935, he 
noticed poor vision in the left eye; examination revealed 
haziness of the disc margin and exudate. By December, 
1935, he was practically blind in both eyes. Roentgen- 
ographic examination of the skull revealed a little calcifica- 
tion about the anterior horns of the lateral ventricles, 
thought to be due to calcifying ependymitis, and of the 
meninges over the tips of the frontal lobes. Encephalo- 
grams revealed no evidence of tumor. Following removal 
of 5 abscessed teeth he thought his vision improved. 
Neurological examination in 1936 revealed diminished 
sensory responses to touch and prick below the level of the 
seventh thoracic segment, and just above that level a 
band of hyperesthesia. There was some lack of vibratory 
sense in the legs and diminished reflexes in the right leg. 
The following clinical diagnoses were made: Encephalo- 
myelitis of unknown origin; chronic glomerulonephritis; 
possible spinal cord lesion at the level of the seventh 
thoracic segment. In February, 1936, 3 cubic centimeters 
of lipiodel was injected into the lumbar subarachnoid 
space; no abnormal findings were noted. The patient’s 
vision grew worse again, and neurological examination in 
March tended to confirm the previous clinical diagnosis of 
encephalomyelitis, and did not disclose any direct evidence 
of brain or spinal cord tumor. In May, 1936, the patient 
was discharged as improved; he could walk with crutches; 
his chronic glomerulonephritis and encephalomyelitis were 
somewhat improved; his optic neuritis was not improved. 
In November, 1936, he was readmitted to the Hospital in 
a sleepy condition, gradually became stuporous, and died 
on December 16. No roentgenograms of the skull were 
made subsequent to the time of lipiodol injection. 
Autopsy was performed and the general anatomical 
Ciagnoses were: chronic cystitis, pyelonephritis, multiple 
renal abscesses, bronchopneumonia, fibrinous pleuritis, 
nd acute tracheobronchitis. The findings in the central 
ervous system were bizarre and are reported in detail. 


The cerebral convolutions appeared normal. In the 
meninges along both sides of the pons there were numerous 
tiny yellow “crumbs,” non-adherent and lying on and 
under the arachnoid; these “crumbs” were made up of 
yellow spots and granulations. Similar yellow spots were 
seen on the arachnoid over the chiasm, the cisterna cere- 
bellomedullaris, and the inferior portions of the cerebellar 
lobes. These varied from 1 to 2 millimeters in thickness, 
were lightly adherent and easily moved with a probe. 
There were yellow spots under the spinal dura and lightly 
adherent to the arachnoid of the lower 5 centimeters of the 
cord, being especially abundant on the conus and among 
the filaments of the cauda equina (Fig. 4). Smears of this 
yellow material and its adjoining granulations stained with 
sudan or nile blue and hematoxylin showed many fatty 
globules and fat-staining crystalline burrs, with many 
round cells in clumps and sheets. On cutting the brain, the 
lateral ventricles appeared normal in shape and volume, 
but their lining was coarsely granular. The granules were 
white and glistening; in one area in the left anterior horn 
there was a pale yellow tinge to the granules. The choroid 
was not remarkable. In the white substance of the left 
frontal lobe, near the vertex, was a slightly raised brownish 
lesion, measuring approximately 2.8 by 1.8 by 1.8 centi- 
meters. Sections showed this to be composed of glial tissue 
with some edema; the oligodendrocytes and vascular walls 
appeared normal; a few unaltered astrocytes were present 
in its center, and there was some extracellular lipoid 
material. It was finally decided by Drs. Dock, Wood, 
and Usami that this lesion was an area of sclerosis of the 
brain of unknown origin; they did not think it was an 
infarct or xanthomatous plaque. 

Sections of the brain stem, basal nuclei, cerebellum, and 
cervical spinal cord showed ne noteworthy changes in the 
nervous elements. Sections cf the lumbar cord showed 
some demyelinized fibers in both pyramidal tracts and in 
the anterolateral columns on the left side. There were 
small areas in the pia of the cauda equina in which signet 
cells, giant cells, and fibroblastic proliferation about small 
vacuoles indicated the site of the yellow granules seen 
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Fig. 6. Case 7. a, left, Intracranial iodized oil for 9 months. 
This patient had 3 cubic centimeters of lipiodol injected 
into the lumbar subarachnoid space in January, 1938. At 
the present time there are numerous globules and droplets 
of oil in the posterior fossz, chiefly on the left side, and 
some in the left portion of the cisterna pontis. All of these 
globules are fixed. No clinical symptoms attributable to 


grossly. There was scarcely any reaction of an inflammatory 
type. Similar reaction was seen in places in the meninges 
at the cerebellopontine angle close to the fourth ventricle. 
The thickened meninges of the region of the optic chiasm 
were spread out and stained with fat. Masses up to 5 
millimeters thick were seen, as well as many finer droplets, 
down to 8 microns. The meninges were very cellular, but 
these were nearly all young fibroblasts. No giant cells or 
round cells were seen (Fig. 5). 

The final diagnosis was: Sclerosis brain, left frontal lobe, 
localized, leptomeningitis, chronic, localized, with small 
collections of lipiodol in the meninges at the base of the 
brain and along the spinal cord; ependymitis granulosa, 
with calcification, in the anterior horn of the left lateral 
ventricle (Dr. W. Dock). 


This patient had 3 cubic centimeters of lipiodol 
injected into his lumbar subarachnoid space 1o 
months before death. Following that injection 
no symptoms or neurological findings attribut- 
able to the presence of the oil could be detected. 
At the autopsy it was suggested that some of the 
peculiar cerebral symptoms might be secondary 
to the lipiodol found scattered throughout the 
subarachnoid space, but detailed histological 
study of the brain and spinal cord revealed no 
lesions in the neural tissues proper which could 
be attributed to the lipiodol; the only changes 
of the latter type were confined to the meninges 





the intracranial lipiodol. Note: In this patient, as in all 
of the cases illustrated, there were small amounts of opaque 
oil present in the lumbar and sometimes in other sections 
of the spinal canal. Most of these collections were fixed 
but some of the larger spinal collections or lakes could be 
moved. Patient had no symptoms referable to her cranial! 
cavity. b, Lateral projection. 


and perhaps to the lining of the ventricles. The 
final histological diagnosis was multiple sclerosis 
and simple adhesive leptomeningitis. 


Case 7. H. W., a 30 year old housewife, showed intra- 
cranial iodized oil approximately one year after lumbar 
subarachnoid injection of 3 cubic centimeters. 

This patient had severe backache and pain radiating 
down the right leg for over 1 year. There was no definite 
history of trauma. Following neurological examination it 
was deemed advisable to perform lumbar myelography. 
This was done in January, 1938, 3 cubic centimeters of 
lipiodol being used. A posterior displacement of a portion 
of the fourth lumbar disc was diagnosed. This was resected 
and the patient improved. 

Roentgen examination in 1938 revealed the presence of 
numerous globules of oil in the posterior fosse and some 
in the cisterna pontis. There were also small lakes of 
opaque oil in the lumbar portion of the spinal canal and a 
few droplets elsewhere in the spinal canal. The droplets 
were fixed, but some of the larger collections in the lumbar 
region were movable (Fig. 6). 

Neurological examination in 1938 revealed no findings 
attributable to the oil. The patient had no symptom 
referable to her cranial cavity. 


This patient had fairly large amounts of intra 
cranial iodized oil for a period of over 9 months. 
No symptoms or signs attributable to this oi! 
could be detected. 
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Fig. 7-a and b. Case 9. Intracranial iodized oil for 2 
hours and 1 week. (See also next illustrations). This 
patient had 3 cubic centimeters of lipiodol injected into 
the lumbar subarachnoid space to determine the presence 
or absence of a spinal cord lesion. These films were made 2 
hours later, following maintenance of the patient in 
Trendelenburg position for a few minutes. Numerous 


Case 8. E. Z., a 37 year old Swiss salesman, showed 
intracranial iodized oil approximately one year after 
lymbar subarachnoid injection of 3 cubic centimeters. 


207 


d 


droplets of oil are seen scattered through the posterior fossa 
and about the basal cisterne, without producing any symp- 
toms. The lipiodol moved freely. c and d, Same case. 
Intracranial iodized oil for 1 week. Residual droplets of 
opaque oil noted in and about the basal cisterne, 1 week 
following myelography. Most of these droplets were 
apparently fixed. No cerebral symptoms. 


This patient had severe pain low in his back radiating 
down the back of the right thigh and calf for a period of 5 
months prior to admission to the San Francisco Hospital] 
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TABLE I.— CASES SHOWING AMOUNT OF INTRA- 
CRANIAL OPAQUE OIL DISCOVERED BY 
ROENTGENOGRAPHIC EXAMINATION 

Amount Interval between 
of iodized injection and 


oil in examination of 


Name Age cranium! skull (years) 


Cases showing oil within the cranium 


N.S 71 Tit 13 
i> 50 TTT 5 
A.C 30 tt 5 
S. & 44 ttt 4 
A. J 40 TTT 4 
H. J 25 t 4 
.¥.€ 55 TTTT 2 
M. P 50 tt 2 
M.W 50 t 2 
I. B 31 tT 2 
A F 40 tt 1% 
S.G 38 t I 
H. W 30 ttt I 
E. Z 37 ttt I 
W.H 41 t 1 wk. 
R. K 33 T 1 day 
Cases showing spinal oil but none within the cranium 
N. B. 61 ° 7 
M.L 38 ° 5 
W.M 56 ° 3 
ae 25 ° 2 
G. B 32 ° I 
P. E 55 ° I 
: 43 ° I 
re 46 ° 3 
K. McC 33 ° Y% 
‘Amounts of iodized oil in cranium are indicated as follows:+ =small 


amount; tt=moderate amount; ttt=iairly large amount; ttt+t=large 
amount. See illustrations. 


in October, 1937. The pain followed a fall from a 25 foot 
wall. Roentgenographic examination revealed no ab- 
normal findings. Clinically a tentative diagnosis of retro- 
pulsion of the fifth lumbar disc was made. Lumbar 
myelography in October, 1937, with 3 cubic centimeters of 
oil, disclosed a retropulsion of the fifth lumbar disc. At 
operation in October, 1937, this retropulsed disc was 
excised. The patient was discharged improved. 

Roentgen examination in 1938 revealed several large 
globules scattered about the posterior half of the cranium, 
chiefly in the basal cisternae and above the tentorium, 
apparently fixed. 

Neurological examination in 1938 revealed no evidence 
of cranial nerve disturbance except that the left pupil was 
slightly larger than the right; both pupils were regular and 
reacted to light and accommodation. A review of his 
findings in October, 1937, prior to injection of the oil, 
revealed that the left pupil was also larger than the right 
at that time. There was atrophy and weakness of the 
muscles of the thighs and calves of the legs. The knee jerks 
were present and equal. The left ankle jerk was normal; 
the right was absent. No other abnormal reflex findings 
were noted. 


This patient had intracranial collections of 
iodized oil for approximately 1 year. No cerebral 
symptoms or findings attributable to the presence 
of this oil could be detected. 


CASE 9. W. H., a 41 year old laborer, had 3 cubic cen: 
meters of lipiodol injected into the lumbar subarachno 
space shortly before examination. 


This case is mentioned merely to illustrate tl 
fact that maintenance of the patient in Tre 
delenburg position following lumbar injection « 
lipiodol causes the oil to flow into the crani:| 
cavity, and that one week later following mai - 
tenance of usual bed rest or ambulatory positio: 
only a little of the opaque oil may remain in the 
cranium (Fig. 7). These facts are, of course, we'| 
known, but are occasionally forgotten, since 
fluoroscopic examination of the calvarium is not 
performed routinely following myelography. We 
have seen intracranial collections of iodized oil 
as early as 2 hours following lumbar myelography 
in patients who were not placed in Trendelenburg 
position at all, and who stated they merely lay 
in bed, denying any marked head down position. 
This observation is made merely to bring out the 
fact that a Trendelenburg position is not always 
necessary to permit oil entering the cranial cavity. 
However, in most cases, the oil is not visible in 
the cranium following simple bed rest. 


SYNOPSIS OF REMAINING CASES 


CasE 10. N. S., male, aged 71 years. Intracranial 
iodized oil for 13 years. This patient had 10 cubic centi- 
meters of lipiodol injected by the cisternal route in 1926, 
at which time he had symptoms strongly suggestive of 
spinal cord lesion. The large amount of lipiodol was used 
in error. At the present time he has large amounts of 
lipiodol scattered through the lower ventricles, basal 
cisternz, and about the cerebellum. There is also a lake of 
about 5 cubic centimeters in the spinal cul-de-sac, still 
movable. 

CasE 11. J. D., male, aged 50 years. Intracranial 
iodized oil for 5 years. This patient had 3 cubic centimeters 
of lipiodol injected by the lumbar route in 1933. At the 
present time large amounts of lipiodol are scattered through 
the ventricles and basal cisterne. No cerebral symptoms. 

Case 12. A. C., male, aged 30 years. Intracranial 
iodized oil for 5 years. This patient had 3 cubic centi- 
meters of lipiodol injected by the lumbar route in 1934. 
At the present time there are moderate amounts of oil in 
the basal cisternae. No cerebral symptoms. 

Case 13. L. L., male, aged 46 years. Intracranial 
iodized oil for 2 years. This patient had 3 cubic centimeters 
of lipiodol injected into the lumbar subarachnoid space in 
April, 1937. At the present time there are 6 large globules 
in the base of the skull and about the cerebellum, appar- 
ently fixed. No cerebral symptoms. 

Case 14. M. P., male, aged 50 years. Intracranial 
iodized oil for 2 years. This patient had 3 cubic centi- 
meters of lipiodol injected by the lumbar route in 1936. \t 
the time of examination of the skull moderate amounts of 
oil were noted about the basal cisterne and over the cere- 
bellar lobes. No cerebral symptoms. 

CasE 15. M. W., female, aged 50 years. Intracrani:l 
iodized oil for 2 years. This patient had 3 cubic cen'i- 
meters of lipiodol injected into the lumbar subarachno:d 
space in August, 1936. There are now 2 small droplets n 
the region of the lateral venous sinuses, apparently fixe ! 
No cerebral symptoms. 
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Case 16. R. K., male, aged 33 years. Intracranial 
iodized oil for 2 hours. This patient had 3 cubic centimeters 
of lipiodol injected into the lumbar subarachnoid space 
2 hours previously; a posterior displacement of the right 
side of the fifth lumbar disc was discovered. The patient 
was not placed in Trendelenburg position, but, in spite of 
this, examination 2 hours later, following normal bed 
recumbency, revealed a few droplets in the region of the 
basal cisterne and fourth ventricle, apparently movable. 
No cerebral symptoms. 


SUMMARY 


Our attention was called to the following facts: 
first, that iodized oil may be found scattered 
throughout the subarachnoid space over the 
cerebrum and cerebellum, in the basal cisterne, 
and even in the ventricles years after its injection 
into the lumbosacral sac; and, second, that these 
collections might account for certain cerebral 
symptoms. In view of this, we studied a group of 
cases in which patients had had lipiodol injected 
at intervals of from 1 to 14 years. Approximately 
two-thirds of this group showed collections of 
varying amounts intracranially. A few of these 
patients, when re-examined, had symptoms and 
positive neurological findings indicating cerebral 
lesions. However, a review of the histories and 
neurological examinations previous to injection 
of the iodized oil showed the identical symptoms 
and findings except in one patient in whom, as 
noted above, the complaints could not be sub- 
stantiated by objective findings, were made by a 
patient proved to be a malingerer, and have since 
disappeared, following a second spinal fusion; 
therefore, in our opinion, they must be disre- 
garded. 

The danger of drawing premature conclusions 
from the finding of iodized oil in the leptomeninges 
of the brain and spinal cord is well exemplified by 
Case 6 which came to autopsy. In this case it was 
at first thought that the lipiodol was responsible 
for many of the patient’s symptoms and posi- 
tive neurological findings. However, careful his- 
tological studies failed to reveal any cerebral or 
cord changes in the neighborhood of the oil and 
it is our opinion that these “lipiodol granulomas”’ 
have little or no clinical significance. 

In our series of cases it was noted that the intra- 
cranial lipiodol tends to become fixed, that is, 
immovable, whereas iodized oil in the spinal 
canal, especially when in large collections, is 
sometimes freely movable even up to a period of 
14 years following injection. Droplets tend to be 
fixed; collections of from 2 to 5 cubic centimeters 
movable. 

Another observation of note was that the re- 
moval of the lipiodol at the time of laminectomy 
is-extremely difficult. All of the cases in which 
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operation had been performed carried notations 
that the lipiodol had been “aspirated at the time 
of operation.”’ Subsequent roentgenological ex- 
amination of most of these patients showed a 
surprisingly large amount remaining in the cere- 
brospinal canal. 

So far we have no accurate explanation for the 
fact that only in two-thirds of the cases was the 
iodized oil found intracranially. Whether this is 
connected with the patient’s occupation or pos- 
tural habits, involving frequent lowering of the 
head, remains to be determined; we are now con- 
ducting an investigation into this phase of the 


problem. 
CONCLUSIONS 


1. Intracranial collections of iodized oil some 
years following lumbar myelography were found 
in approximately two-thirds of a series of 25 
cases which we reviewed. 

2. In no cases were there any symptoms or 
positive neurological findings which could be 
ascribed to the presence of the oil. 


Since completion of this report, we have been informed 
that many leading neurosurgeons no longer incise the dura 
at laminectomy, in “disc and thickened ligament” cases, 
and leave the subarachnoid oil in situ. 
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ANESTHESIA IN THYROIDECTOMY FOR THYROTOXICOSIS 
W. H. COLE, M.D., F.A.C.S., and ROBBIE BRUNNER, M.D., Chicago, Illinois 


STUDY of the various phases of anes- 
thesia in thyroidectomy leads to the 
conclusion that in general the choice of 
the anesthetic agent is relatively un- 

important; a much more important feature is the 
skill of the anesthetist and his knowledge of the 
physiological principles related to anesthesia. It 
is probably true, from the standpoint of mortal- 
ity, that in no other disease is greater judgment 
in determination of operability, time for opera- 
tion, and extent of operation required than in 
thyrotoxicosis. Although it is apparent that any 
of several types of anesthesia may be satisfactory, 
it is no doubt true that a surgeon and his anes- 
thetist should choose one or perhaps two of the 
major agents and use them as a routine. How- 
ever, it is preferable that the anesthetist be ex- 
perienced in use of all accepted agents so others 
may be tried if the agent commonly used fails. 

Since it is true that the patients’ hyperexcit- 
ability, elevated basal metabolic rate, increased 
cardiac strain, etc., are important factors in the 
smoothness of convalescence from operations, it 
is naturally obvious that the choice of a routine 
in anesthesia which diminishes these undesirable 
features will lead to the most satisfactory results. 
Important in this consideration is the fact that 
toxic goiter is associated with an increased oxygen 
consumption, thereby making it necessary that 
asphyxia be avoided at all costs during the period 
of anesthesia, particularly since the anoxia inci- 
dent to asphyxia is so apt to increase the tachy- 
cardia, to puta severe strain on the cardiac reserve, 
and to elevate the blood pressure. Anoxia like- 
wise causes congestion and increases the tendency 
to bleed, thereby adding to the surgeon’s diffi- 
culties. It becomes imperative then that asphyxia 
be avoided during thyroidectomy. 

It should be realized that the purpose of anes- 
thesia in thyroidectomy for thyrotoxicosis is not 
only to avoid pain but to eliminate the psychic 
trauma mentioned. If the latter feature is taken 
care of, a great deal will have been accomplished 
toward lowering mortality. From the standpoint 
of idealism, it would be desirable to have an agent 
which would neutralize toxicity. From our knowl- 

From the Department of Surgery and Division of Anesthesia, 
University of Illinois, College of Medicine and the Illinois Re- 
search and Educational Hospital. Read before the meeting of 
the American Association for the Study of Goiter, Cincinnati, 
May 22-24, 1939. 


edge at the present time this is impossible, unless 
depression of metabolism is equivalent to neu- 
tralization of toxicity. However, it must be 
realized also that the patient’s inherent toxicity 
at the time of operation may be masked but prob- 
ably cannot be neutralized with any type of 
anesthetic. Obviously, the mildly toxic patients 
will not sustain a sufficient amount of psychic 
trauma incident to the operation to do them any 
serious harm. It is in the severely toxic group 
that difficulties resulting in postoperative crisis, 
etc., will be encountered. A great deal of psychic 
trauma may be eliminated by adherence to the 
rule not to inform the patient of the time of opera- 
tion except perhaps just at the time of operation. 
For years, Crile has emphasized the advantage of 
consulting the relatives, not the patient, concern- 
ing the operation, and performs the operation in 
the patient’s bed. Crotti (6) likewise favors put- 
ting patient asleep in his bed but transports pa- 
tient to operating room for the thyroidectomy. 

If one of the gaseous agents—nitrous oxide, 
ethylene, or cyclopropane—is chosen, an attempt 
should be made to carry the patient in the lower 
border of the first plane of the third stage, repre- 
senting the lightest degree of anesthesia which 
will abolish retching and vomiting, and yet allow 
the insertion of a pharyngeal airway. After this 
plane of narcosis has been obtained, it is our 
routine to insert a correctly curved pharyngeal 
airway whether or not obstruction has developed. 
An assured, clearly patent airway, however se- 
cured, is the principle upon which all good anes- 
thesia is based. Absolute quiet and non-interference 
during the period of induction will in most cases 
eliminate the period of excitement, a complication 
to be avoided, particularly since safety in thyroid 
surgery is so dependent upon conservation of the 
patient’s energy. The carbon dioxide absorption 
technique (Waters) aids in the maintenance of 
quiet, even respirations, and therefore should aid 
in the preservation of energy. 

If ethylene or cyclopropane is used, the danger 
of explosions must be borne in mind constantly. 
Naturally, proximity of open flames, electric light 
switches, motors, etc., should be avoided. Of far 
more importance, however, is the danger of explo- 
sions from static sparks which may be created by 
contact of various objects including metal, cloth- 
ing, etc., in the immediate environs of the gas 
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machine. It is essential that no loose connections, 
particularly metal, be permitted anywhere on the 
gas machine, but especially within the conduction 
system. During recent years static sparks have 
been responsible for practically all explosions. 
Still more important in the prevention of static 
spark than avoidance of loose connections, making 
and breaking contacts, etc., is the maintenance of 
a humidity of 55 or 60 per cent in the operating 
room. Thoroughly moistening the mask and rub- 
ber conduction system is likewise very essential. 
We subscribe to the conclusion expressed by 
Waters (18), that grounding of apparatus, floors, 
etc., will not diminish the hazard of explosions, 
but may increase it. Lahey has suggested an inter- 
coupling device to équalize the electrical charge 
of the table, gas machine, etc., hoping that it will 
tend to minimize explosions. 

Consideration of the qualities desired in an 
anesthetic for thyroidectomy reveals the obvious 
fact that none of the agents available fulfills all 
the requirements. It then becomes necessary to 
choose an agent or combination of agents which 
will meet as many of the following requirements 
as possible: (1) Minimize psychic trauma, (2) de- 
press basal metabolism, (3) capable of rapid in- 
duction, (4) not elevate blood pressure or heart 
rate, (5) avoid anoxia, (6) minimize laryngeal 
spasm, (7) sustain quiet respiration, (8) be of 
relative low toxicity, (9g) have a wide margin of 
safety, (10) conserve patient’s energy. 

PREMEDICATION 

Well chosen premedication drugs with proper 
dosage are of great importance in establishing a 
smooth anesthetic for the primary anesthetic 
agent. The purpose of premedication is to lower 
the metabolic rate and to abolish psychic trauma. 
To be ideal, such drugs should not depress the 
respirations beyond a safe level. The effect of 
these drugs is dependent upon the degree of thy- 
rotoxicosis; patients with severe toxicity require 
huge doses. Morphine is one of the most valuable 
of the pre-anesthetic drugs, acting directly as a 
metabolic depressant and indirectly by minimiz- 
ing emotional excitement. Atropine is valuable in 
premedication because of its inhibiting effect on 
secretion of mucous membranes, but it stimulates 
metabolic activity. It is, therefore, losing favor 
as a pre-operative drug in thyrotoxicosis. It is 
being replaced by scopalamine which inhibits 
mucous secretion as does atropine; although it 
likewise acts as a metabolic stimulant, this action 
is largely neutralized by its reduction of emotion- 
al excitement. It is usually given in combination 
with morphine and when the two are balanced 


(dose ratio 1:25) induction of a general anesthetic 
is greatly facilitated. However, if the dose of 
scopalamine is too large, a restlessness and even 
a mild delirium may rarely result, to be corrected 
by an additional small dose of morphine or '/,, 
grain of apomorphine. From clinical experience 
we avoid the use of scopalamine in elderly, de- 
bilitated patients with thyrotoxicosis. Numerous 
routines are recommended for pre-operative drugs. 
Commonly, pentobarbital sodium (nembutal) 1.5 
grains or phenobarbital (luminal) 1.5 grains is 
given the evening before operation and a hypo- 
dermic of 1% grain morphine with '/,,. grain 
scopalamine given 60 minutes before operation 
the next morning. A dose of 1.5 grains of pen- 
tobarbital about 90 minutes before operation may 
aid in allaying apprehension and excitement and 
thereby allow the patient to take a better anes- 
thetic. Sise (16) prefers 3 grains sodium pento- 
barbital by mouth 1% hours before operation, 
followed by a hypodermic of 34 grain of mor- 
phine and '/,,. grain scopalamine about 45 min- 
utes before operation (preceding cyclopropane 
anesthesia). 

Of the group of drugs recommended as a basal 
anesthetic preceding general anesthesia, avertin, 
paraldehyde, and sodium amytal are most com- 
monly used. Avertin which is most popular is 
discussed in detail later. Because paraldehyde 
has very little depressant effect on respiration or 
the circulation, and has a wide margin of safety, 
Marston has adopted it to precede nitrous oxide 
anesthesia: he gives 1 dram rectally for each 14 
pounds of body weight 45 minutes before opera- 
tion. Crile and Adams, however, have reported a 
high incidence of pneumonia following paralde- 
hyde; this complication is to be expected since the 
drug is eliminated by way of the respiratory sys- 
tem. Sodium amytal is rarely used as a basal anes- 
thetic because of a toxicity greater than avertin 
givenin dosessufficient toproduce unconsciousness. 


LOCAL ANESTHESIA 


Although many surgeons use local anesthesia 
as a routine in thyroidectomy, there is a far 
greater number who criticize it because of the 
severe psychic trauma which will be inflicted on 
the highly toxic patient during the operation. Per- 
fect premedication is perhaps more essential with 
local anesthesia than with any other type. Un- 
fortunately it cannot always be obtained because 
of difficulty in determining toxicity, variability of 
individual reaction, etc. A small series of cases 
studied by Brunner and Seed, in which premedica- 
tion might be considered inadequate, revealed an 
elevation of the pulse rate during operation to 
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nearly 130 beats per minute, although the patients 
were only mildly toxic, and uncomplicated by hy- 
pertension or cardiac damage. Premedication so 
liberal as to secure mental tranquility may pro- 
duce a depression greater than would have been 
exacted by the use of general anesthesia at the 
outset. To counteract psychic trauma, surgeons 
using local anesthesia rely upon various types of 
premedication. Hertzler has adopted a routine 
giving 4 grains of amytal the evening before op- 
eration and an additional 3 grains at six in the 
morning; an hour before operation the patient is 
given '/6 grain of morphine. 

One of the great advantages of local anesthesia 
is the fact that as an anesthetic agent it is prob- 
ably less toxic than any other anesthetic. The 
difficulty in eliminating the patient’s apprehen- 
sion and the slight inconvenience inflicted upon 
the surgeon, to a great extent neutralizes this 
advantage. The one definite indication for local 
anesthesia is obstructive dyspnea of such a nature 
that intubation is not feasible. 

Although numerous modifications are utilized 
in infiltration of the procaine (1% to 34 per cent), 
the principles are relatively the same. Pinching 
the skin gently for a moment before inserting the 
first needle will minimize the pain. The skin is 
infiltrated along the line of incision and then sub- 
cutaneously under the skin flap, but more par- 
ticularly in the lateral directions to block the 
branches of the cervical nerves as they loop 
around the sternomastoid muscle. It is usually 
desirable to infiltrate the strap muscles so that 
they may be retracted without discomfort. A few 
cubic centimeters may likewise be injected into 
the upper pole and in the neck between the upper 
pole and trachea. Brenizer resorts to a more re- 
gional type of block by injecting laterally at the 
posterior border of the sternomastoid delivering 
procaine particularly at the sixth and second 
transverse processes. 

Adrenalin should not be used with procaine 
(novocain) for thyroidectomy, because of the ten- 
dency to elevate blood pressure and likewise 
because of the possible relationship of adrenalin 
to ventricular fibrillation (Guedel). This condi- 
tion may account for sudden death during opera- 
tion, particularly in the patients who are greatly 
frightened. 

Zellhoefer made a study of the healing of 
wounds after thyroidectomy in patients having a 
regional block on each side of neck, compared to 
the healing in patients having a local infiltration 
from the front. He concluded that healing takes 
place more smoothly when actual site of opera- 
tion is injected with little or noanesthetic solution. 
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Sise (17) advises against local anesthesia, par- 
ticularly in thyrocardiac patients because he has 
observed “‘venous congestion definitely to increase 
during operative procedures” during local anes- 
thesia. 

NITROUS OXIDE 

Previous to the introduction of ethylene and 
cyclopropane, nitrous oxide was a popular anes- 
thetic for thyroidectomy in thyrotoxicosis. An- 
esthesia with nitrous oxide permits an oxygen 
content in the gaseous mixture of less than 10 
per cent, thereby tending to create a deficiency in 
a patient who needs a particularly large amount. 
Since cyanosis is so harmful to thyrotoxic pa- 
tients and yet sodifficult to prevent, a great many 
anesthetists and surgeons resorted to the use of 
ethylene or cyclopropane when these agents be- 
came available. Numerous workers have called at- 
tention to the tendency toward reduction of the 
alkali reserve following nitrous oxide anesthesia. 
With care in prevention of anoxemia, this phe- 
nomenon can be minimized. 

Nitrous oxide is still being used by the majority 
of anesthetists in England, and by many anes- 
thetists in this country. Waters (19) and asso- 
ciates favor nitrous oxide, but change to other 
agents as indicated. It is probably correct to 
state that to give nitrous oxide harmlessly in 
thyroidectomies for thyrotoxicosis requires en- 
viable skill and experience. 

From many standpoints nitrous oxide is a very 
desirable anesthetic. In the first place, it is non- 
inflammable—a feature possessed only by a few 
of the anesthetic agents. Since the maximum 
depth of anesthesia attainable even with adequate 
sedation is probably no greater than slightly be- 
low the middle of the first plane of the third stage, 
it is relatively harmless from the standpoint of 
actual toxicity through depth of anesthesia. Cy- 
anosis, which is perhaps the greatest drawback to 
nitrous oxide anesthesia may occasionally be 
corrected by more premedication. More com- 
monly, the anesthetist may change to a more 
potent agent, thus allowing more oxygenation. 


ETHYLENE 


It is possible to attain a depth of anesthesia 
down to the lower border of the first plane of 
the third stage with ethylene. This can be main- 
tained with the maintenance of an oxygen mixture 
between ro and 20 percent. Toxicity of ethylene, 
as in nitrous oxide, is dependent upon oxygen 
deficiency, but with well timed premedication an- 
oxia can be avoided. A disadvantage is the fact 
that it forms a violently explosive mixture with 
oxygen. We prefer premedication to consist of 
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morphine and scopalamine. Thus a toxic thyroid 
patient might receive go minutes preceding surgery, 
‘/, grain morphine, */;;. grain scopalamine to be 
followed in 30 minutes with 1 grain morphine. 
This dose is, of course, varied, depending upon 
toxicity and the general condition and age of the 
patient. If desired, 1.5 to 3 grains pentobarbital 
(nembutal) may be given 2 hours before opera- 
tion, in which case the dose of morphine and 
scopalamine should be decreased. 


CYCLOPROPANE 

This agent was introduced in 1929 by Lucas 
and Henderson. Much of the pioneer work in its 
pharmacology was done by Waters and Schmidt 
(21), who did a great deal to popularize its use. 
In spite of a huge number of reports available in 
the literature regarding the use of this agent, there 
are still innumerable points about which there is a 
total disagreement. One of the great advantages 
of the gas, particularly in thyroidectomies, is its 
potency, which allows a large percentage of oxy- 
gen to be given. Six per cent or less of cyclo- 
propane is sufficient to cause unconsciousness in 
the average individual (Seevers, 14, and associ- 
ates). Anesthesia can be carried all the way 
through the third stage with a percentage no 
greater than 20 or 25 per cent cyclopropane. In- 
duction is pleasant, there being no irritation to 
the mucous membranes unless the gas is used in 
concentrations greater than 50 per cent. The fact 
that respiratory failure occurs before cardiac fail- 
ure fulfills one of the prerequisites of a safe an- 
esthetic. The pharmacology and action of cyclo- 
propane is reported by American Medical Associa- 
tion’s Council on Pharmacy and Chemistry (13). 

There is no agreement as to whether cyclopro- 
pane is more apt to produce laryngospasm, shock, 
and circulatory collapse (factors particularly 
important in thyroidectomies) than other gases. 
It is well known, however, that bradycardia, 
arrhythmia, and tachycardia may be produced 
by the gas; the latter feature would, of course, be 
particularly detrimental in thyrotoxicosis since 
the patient is already suffering from tachycardia. 
Waters and Schmidt (21) warn that bradycardia 
and tachycardia are in reality expressions of over- 
dosage and would, therefore, be inexcusable in 
thyroidectomies, since deep anesthesia is not 
needed in this work. In spite of the possible 
deleterious effect on the cardiac mechanism, Sise 
has expressed himself as favoring cyclopropane 
slightly over ethylene and to a great extent over 
local and nitrous oxide in thyrocardiac patients, 
because of the advantage cyclopropane affords 
in its ability amply to maintain oxygenation. 


One of the disadvantages of cyclopropane is the 
apnea and even acapnia which may be associated 
with its use. The fact that the gas is not a 
respiratory stimulant is partly responsibie for 
these features. The usual signs of anesthesia, de- 
scribed and recently standardized by Seevers and 
Waters (15), are not of great use in cyclopropane 
anesthesia because of its peculiarities. Changes 
in heart rate as here mentioned may be the most 
reliable indication of a deep anesthesia. Move- 
ments of the eyeball are of only slight import in 
determining depth of anesthesia. Intercostal ac- 
tivity is of more value. In a large series of 
patients Waters (20) noted that nausea and 
vomiting occurred in 36.5 per cent of ether cases, 
39 per cent of cyclopropane, 33 per cent ethylene, 
and 23 per cent of nitrous oxide cases. This 
relatively high frequency of nausea and vomiting 
constitutes a definite disadvantage in thyroid 
surgery because of the tendency of retching and 
vomiting to encourage postoperative hemorrhage. 
Some of the inability to standardize the various 
features in cyclopropane anesthesia may be due 
to the fact that in this gas at present time are a 
great many impurities many of which could not be 
classified as non-toxic. The highly explosive char- 
acter of cyclopropane is an obvious disadvantage. 

Because this agent is not a respiratory stimu- 
lant, many anesthetists and surgeons consider 
premedication drugs to be harmful since most of 
them actually act as respiratory depressants. This 
contra-indication to the use of premedication 
would appear to act as a disadvantage for cyclo- 
propane in thyrotoxicosis, because it is so highly 
desirable to eliminate psychic trauma by pre- 
medication. In spite of the apparent danger of 
premedication with cyclopropane anesthesia, Sise 
(16) has noted no deleterious effects and recom- 
mends sodium pentobarbital (nembutal), 3 grains 
by mouth 1% hours before operation and % or 
'/4, grain morphine with °/,,o or 7/200 grain sco- 
palamine, 45 minutes before operation. Many 
anesthetists and surgeons including Sise (16), 
Goetsch, and others, use cyclopropane in thyroid 
surgery almost exclusively. Because of the nu- 
merous points of disagreement regarding the ac- 
tion and effect of cyclopropane, it is obvious that 
this agent should be used in thyroid surgery only 
by those highly trained in anesthesia as well as 
in the use of cyclopropane. 


AVERTIN 


Of the numerous basal anesthetics available, 
avertin is unquestionably the most popular and 
probably the safest. It is given rectally 25 to 
30 minutes before operation in doses between 
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0.07 and o.1 gram per kilogram, the dose being 
varied slightly with the toxicity of the patient. 
his dosage is sufficient to cause the patient to go 
to sleep, but naturally does not abolish pain; 
supplemental anesthesia is therefore required. Pa- 
tients can usually be aroused after this dose but 
rarely remember incidents occurring during this 
period. Avertin lowers metabolic activity as well 
is blood pressure; both of these qualities are de- 
sirable in thyroid surgery. It is a respiratory de- 
pressant, and therefore might be an undesirable 
premedication in thyrocardiac patients in whom 
here is already difficulty in maintaining proper 
oxygenation. Since it is a respiratory depressant, 
many workers condemn or caution against the 
use of morphine with it. In analyzing 9 deaths 
in the literature following avertin, Heard noted 
that all except one had had morphine and finally 
concluded that morphine may have been an im- 
portant factor in this death. If morphine is to be 
used, Heard recommends giving only .og gram 
avertin per kilogram of body weight. 

As is the case with premedication and anes- 
thetic agents, avertin is used throughout the 
country in innumerable combinations with other 
agents. Keynes uses it as basal anesthetic preced- 
ing local anesthesia but not infrequently resorts 
to nitrous oxide before completion of operation. 

An advantage often ascribed to the use of 
avertin in thyroid surgery lies in the fact that it 
decreases oxygen consumption and requires less 
of the accessory anesthetic agent. Heard noted 
that a mixture of 60 per cent nitrous oxide and 40 
per cent oxygen was ample to maintain anesthesia 
after avertin. It has been our clinical observation 
that the decrease in minute volume of respiration 
produced by avertin tends toward a state of 
anoxia; measures must be taken to prevent this. 

Experimental observations made by Arnheim 
and Tuckman (1) with avertin (0.1 gram per kilo- 
gram) in normal persons (not having operations 
at that time) should be very helpful in evaluating 
the disadvantages or advantages in thyroid sur- 
gery. They studied the reaction in 15 people, 
without premedication or supplementary anes- 
thesia, and averaged the findings. They noted a 
drop of 24 millimeters in blood pressure and 
a drop of 22 per cent; in the basal metabolic 
rate. The respiratory rate increased 6 per 
minute, but there was a decreased amplitude. 
The pulse rate increased 16 beats per minute, 
a finding which was borne out in our own stud- 
ies with thyrotoxic patients during operation. 
Arnheim and Tuckman noted also that there was 
a drop of 1.8 degrees F. in rectal temperature and 
a reduction of 3 minutes in the clotting time. 


There was slight cyanosis in 2, and slight vomit- 
ing in 3 of the patients. The production of 
tachycardia and the occasional occurrence of 
cyanosis and vomiting would therefore be detri- 
mental in the use of the agent as a basal anesthetic 
in toxic goiter. These defects probably more than 
neutralize the beneficial effects which might be 
ascribed to the drug as deducted from their 
experiments. 

The fact that patients receiving .og to 0.1 grain 
avertin per kilogram may be practically uncon- 
scious for 2 or 3 hours following operation may be 
an advantage or disadvantage in thyroidectomies 
depending upon circumstances. If the patient is 
in a charity hospital where nursing facilities and 
oxygen therapy may be inadequate, such com- 
plications as vomiting, respiratory obstruction, 
etc., may result in serious consequences. On the 
other hand, if the patient is particularly appre- 
hensive and is able to have a private nurse, the 
abolition of memory during the first few post- 
operative hours will be a decided advantage; with 
adequate nursing care the dangers incident to 
vomiting and pharyngeal obstruction during the 
2 or 4 hour period of semi-consciousness after 
operation will be minimized. 

Clinical observation. In an attempt to evaluate 
avertin as a basal anesthetic in thyroidectomy for 
thyrotoxicosis we conducted a study in which we 
used avertin in 100 thyroidectomies. This series 
was almost evenly divided between toxic diffuse 
goiter and toxic nodular goiter. Dosage ranged 
from 60 to go milligrams per kilogram body 
weight, the average dose being 71.8 milligrams. 
All patients were premedicated. This consisted 
of 15 grains pentobarbital (nembutal) the evening 
before surgery and at 6 o’clock the next morning. 
A hypodermic of '/s to 4 grain morphine sulphate 
and '/,;, grain of atropine was given one hour 
preceding surgery with no regard for time of 
avertin injection. In 4 cases this injection was 
given 20 minutes following the injection of aver- 
tin. No further fall in blood pressure or increase 
in respiratory depression was noted. Of the 100 
patients observed 88 were asleep on reaching the 
operating room. These responded to external 
stimuli, but slept quietly when undisturbed. 
Eight patients were not asleep, but were drowsy, 
quiet, and co-operative. Four patients were 
mildly talkative, but showed no apprehension or 
rise in blood pressure. In these 12 cases the 
course of anesthesia was smooth. The average 
time interval between the injection of avertin and 
the surgical incision was 39 minutes. In all cases 
avertin anesthesia was supplemented with ethyl- 
ene except for 11 cases in which nitrous oxide was 
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indicates that avertin exerts a definite tendency 
120 y T T T 1 to decrease the pulse pressure. All of the readings 
10 20 30 40 30 ©0 on blood pressure and pulse used in arriving at 
Minutes 


Chart 1. The upper graph represents the pulse rate of 
Case 1 after being sent to the operating room after avertin 
(70 milligrams per kilogram). Under observation the pa- 
tient’s pulse rate, cyanosis, and restlessness increased; 
operation was therefore cancelled. The lower graph illus- 
trates the pulse rate during operation under ethylene, 
without avertin, 4 weeks later. The pulse rate revealed 
practically no rise; convalescence was relatively unevent- 
ful. Comparison of the two curves indicates that avertin 
detracted markedly from the patient’s operability. 


used. In no case was the preliminary incision 
made under avertin anesthesia alone. Approxi- 
mately the same interval elapsed between the in- 
duction of gas anesthesia and the beginning of 
surgery as in cases in which avertin was not used. 

Perusal of the changes in blood pressure and 
pulse in patients having thyroidectomy for toxic 
goiter (about equal number toxic and diffuse) 
reveals a definite tendency for avertin to prevent 
the increase in blood pressure which is so com- 
monly noted in thyroidectomies without avertin 
(Table I). In each series ethylene was the anes- 
thetic used except in a few instances when nitrous 
oxide was used. 

The average elevation of the systolic blood 
pressure from the pre-operative level (on the 
ward) to the level of the average during operation 
in the group not having avertin was 17 milli- 
meters. In the patients having had avertin, there 
was actually a drop of 3 millimeters showing that 
the tendency toward lowering of the blood pres- 
sure by avertin was equal to 20 millimeters. The 
pre-operative pulse (on the ward before coming 
to the operating room) rose from 93 to 109 in the 
non-avertin group, whereas it rose from roo to 
122 in the avertin series. The pulse rise was, 
therefore, 6 beats more in the avertin series than 
in the non-avertin series. This would indicate 
that perhaps a slight load was inflicted on the 
cardiac mechanism by the avertin. The pulse 
pressure in the non-avertin series was 56 before 
operation, and 63 during operation; in the avertin 
series the pulse pressure was 73 before operation, 
and was reduced to 67 during operation. This 


the figures quoted represented an average of 12 
readings taken at 5 minute intervals beginning 
with induction of the anesthesia. Additional 
studies were made of the patients after operation. 
From the standpoint of pulse rate, temperature, 
length of hospitalization and complications, aver- 
tin appeared not to have the slightest effect on 
the postoperative course. In one of the few 
severely toxic cases in our series, protocol given 
below, avertin appeared definitely to produce 
detrimental effects including cyanosis, restless- 
ness, depression of respiratory system, and eleva- 
tion of pulse rate, thereby decreasing operability. 


Case 1. A white man, aged 28 years, No. 51521, hada 
severe toxic goiter, and a right lobectomy had been per- 
formed August 19, 1936. In spite of bed rest, iodine, 
sedatives, etc., he failed to show any improvement or 
period of remission. On October 16, 1936, he was given 
14 grain morphine and !/:50 grain atropine followed by 70 
milligrams avertin per kilogram preparatory to removal of 
the second lobe. Upon arrival in the operating room he 
was restless, breathing rapidly, and cyanotic. Pulse rate 
was between 140 and 150 (Chart I) but the blood pressure 
was only 140, the same as on the ward. During a short 
period of observation, the pulse rose to 174 and restless- 
ness as well as other symptoms increased. One of the most 
alarming features presented by the patient was a definite 
cyanosis, resulting no doubt from the respiratory depres- 
sant effect of the avertin. The patient was obviously a 
very poor operative risk, and the operation was cancelled. 
The patient recovered to his original condition after the 
avertin wore off but still remained severely toxic. On 
November 15; 1936, he was sent to the operating room 

again, receiving 14 grain morphine and 1/150 grain atropine, 
1 hour before operation and 1/6 grain morphine, 30 min- 
utes before operation which was done under ethylene 
anesthesia. He was fairly composed this time and revealed 
no cyanosis. The pulse rate ranged from 138 to 145 al- 
though the blood pressure was elevated to an average of 
170/70. The remaining lobe was removed uneventfully, 
the blood pressure dropping constantly during operation 
until at completion of operation it was 140/58. The pulse 
remained unchanged at about 140, throughout the operation. 


It appears quite definite, therefore, that avertin 
detracted sharply from this patient’s operability. 
Similar cases have been reported (Keynes) 
which avertin appeared to aggravate the toxicity. 
Such a disadvantage, although uncommon, is of 
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extreme importance because operation in these 
instances may lead to a fatality. We grant that 
the dose of avertin in the case cited may be sub- 
ject to criticism since even though reinforced by 
‘4 grain morphine, only 70 milligrams per kilo- 
gram were given. We scarcely believe that a 
greater dose of avertin would have improved his 
operability since he was already showing the 
effect of severe respiratory depression. Even if 
ve grant that in this instance a larger dose of 
avertin would have made him a better operative 
risk, this disadvantage of avertin still remains as 
an acute one because it is so difficult to approxi- 
mate accurately the degree of toxicity. It is well 
known that not infrequently the basal metabolic 
rate readings are grossly misleading and just as 
well known that even the best clinicians cannot 
accurately estimate the degree of toxicity in all 
cases because of atypical manifestations which 
may be of conflicting character. 

In answer to the possible criticism that the dose 
of avertin in Case 1 was too small, the following 
case is cited. 


CAsE 2. A white female, aged 41 years, had a lobectomy 
for a severe toxic diffuse goiter and returned for removal of 
the second lobe on December 10, 1936. Her pulse ranged 
between 88 and 120. Her weight was 114 pounds. Pre- 
medication consisted of 1.5 grains pentobarbital the eve- 
ning before and this was repeated 2 hours prior to surgery; 
1/6 grain morphine, 1/150 grain atropine, was given 1 hour 
before surgery. Avertin was given on the basis of 70 
milligrams per kilogram. The patient fell into a light sleep 
and mumbled occasionally, 40 minutes after the injection 
of avertin, the patient having been at rest in the mean- 
time (with an anesthetist present). The pulse had risen 
from a rate of 120 to 160. Blood pressure had dropped 
from 145/80 to 120/60. Ethylene anesthesia was then 
induced, but since the pulse rate decreased only to 140 
beats per minute, operation was deferred. The patient 
returned for surgery on January 21, 1937, having gained 
11 pounds. Her basal metabolic rate was plus 56. The 
pulse had been running between 80 and go, but the evening 
before operation reached 130. Premedication was the same 
as previously save that morphine was increased to 14 
grain. Avertin was given on the basis of roo milligrams 
per kilogram. At this time the blood pressure was 164/60; 
pulse, 132. Before inhalation anesthesia, the blood pres- 
sure had fallen to 122/50 with a pulse rise to 150. No rest- 
lessness was recorded and the induction of ethylene anes- 
thesia was entirely smooth. Ten minutes later the incision 
was made. The plane of anesthesia at this time was 
recorded as second plane of surgical anesthesia. Five 
minutes after the incision was made the blood pressure 
rose to 220/70 and the pulse rate increased to 168. The 
airway was entirely clear. The plane of anesthesia was 
lowered by the addition of ether vapor for less than 5 
minutes. Respirations had been even in amplitude and 
rate, and now rose to 30 per minute with no evidence of 
oxygen want or carbon dioxide accumulation. The pres- 
sure continued to rise for the next 15 minutes when the 
blood pressure was 230/50; pulse, 180. At this reading the 
cland was recorded as “‘taken out.”? Within 5 minutes the 
blood pressure fell to 200/70, but the pulse remained 180. 


The operative procedure required 50 minutes and at the 
end the blood pressure was 200/62; pulse, 180, plane of 
narcosis, lower first. The postoperative course was “‘un- 
usually uneventful.” 


In this case it will be noted that in spite of the 
dose of 100 milligrams avertin per kilogram, the 
blood pressure rose to 230, with a maximum pulse 
rate of 180. This severe reaction occurred in spite 
of the fact that the patient had gained 11 pounds 
since the previous admission when operation was 
cancelled following a dose of 70 milligrams avertin 
per kilogram. In other words, her operative risk 
appears not to have been improved by the large 
dose of avertin. The fact that the patient had 
so smooth a convalescence also casts some doubt 
as to whether the patient really was as toxic 
as the course during operation would indicate. 

Value of avertin in thyroidectomy. Although we 
are of the opinion that the disadvantages of 
avertin outweigh the advantages it should be 
stated that many workers (Heard, Keynes, and 
others) are in favor of the use of avertin as a basal 
anesthetic in thyroidectomies. In our own ex- 
perience we noted a few deleterious but no dan- 
gerous effects from the use of avertin in the group 
of mildly toxic patients. It is possible that in this 
group the elimination of apprehension and worry 
by the unconsciousness may more than neutralize 
any ill effects, particularly in the private patient 
who is unduly apprehensive. However, in a 
charity hospital where nursing service is inade- 
quate, serious accidents (such as aspiration of 
vomitus, obstructed airway, etc.) would be more 
apt to develop after operation following anesthe- 
sia combined with a basal anesthetic even in the 
group of mildly toxic patients because of the 
prolonged state of unconsciousness. The decrease 
in operability mentioned previously may be en- 
countered in the severely toxic group in either 
the private or charity patient, and becomes an 
extremely important disadvantage. Unless ex- 
ceptionally astute judgment is exercised in this 
group, a fatality may ensue. 

Table II reveals more disadvantages than ad- 
vantages in the use of avertin. Such features as 
depression of the respiratory system, reduction 
of operability in eccasional instances, and toxic 
effects on various organs along with less important 
disadvantages, would appear to outweigh the 
advantages. It is agreed that the drug is detoxi- 
fied or conjugated by the liver and is excreted in 
one form or other by the kidney. This process 
adds a load on the human organism which a 
gaseous agent does not. 

Fatalities produced directly by avertin are 
relatively common. In a series of 3,934 cases in 
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TABLE II.—EFFECT OF AVERTIN ON 
THYROIDECTOMY 


Advantages 
Decrease basal meta- 
bolic rate 


. Decrease the rise in 


blood pressure 


. Abolish psychic trauma 


Disadvantages 


. Depress respiratory sys- 


tem (decrease minute 
volume respiration) 


. Encourage cyanosis 
. Increase pulse rate 





4. Less supplementary an- 4. Toxicity on liver and 
esthetic required kidney 
5. More postoperative care 
required 
6. Occasionally encourages 
vomiting 


7. Occasionally reduces op- 
erability in the severely 
toxic patient 

8. Anesthetic deaths more 
frequent than with any 
other popular agent 


which avertin was given at Massachusetts Gen- 
eral Hospital, Beecher reports 7 deaths. This is 
classified by him as being a higher death rate even 
than the rate in chloroform anesthesia. 


COMPLICATIONS 


There are innumerable anesthetic complications 
which may arise during thyroidectomy; many of 
these are the fault of the surgeon and not the an- 
esthetist. Perhaps the most common is obstruc- 
tion; this is rarely severe enough to cause alarm, 
except that even slight obstruction may lead to 
anoxemia, a condition which is highly undesirable 
in thyroidectomies for toxic goiter because of the 
deleterious effect on the myocardium and of the 
tendency to increase hemorrhage and elevate 
the blood pressure. In most instances, obstruc- 
tion will be of pharyngeal origin and can be cor- 
rected readily by adjusting the jaw and insertion 
of an airway. Not infrequently /aryngeal and 
tracheal spasm will be the cause of the obstruc- 
tion. This complication apparently may develop 
with almost any of the inhalant anesthetics; it 
is of reflex origin and caused by numerous fac- 
tors (Cole, 4) including too light anesthesia, 
starting the operation before proper anesthetic 
depth is attained, certain operative manipula- 
tions, particularly about the superior pole, and 
too sudden increase in concentration of the anes- 
thetic agent. If these factors are borne in mind, 
the spasm will usually be readily corrected, par- 
ticularly if the surgeon stops operating and re- 
lieves all possible sources of pressure and tension. 
On rare occasions tracheal intubation will be nec- 
essary. A much more serious cause of airway ob- 
struction is that produced by cord paralysis, 
created usually by operative trauma. Paralysis 
of one cord only will produce a variable amount 
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of obstruction, depending somewhat upon whether 
or not a spasm develops in the unaffected cord. 
If both cords are involved obstruction becomes so 
acute that tracheotomy may be necessary even 
before the operation is completed. If obstruc- 
tion is caused merely by pressure of a clamp, 
removal of the offending clamp may eliminate 
the difficulty. Commonly it will be difficult to 
determine on the spur of the moment whether 
obstruction is caused by laryngeal spasm or cord 
paralysis. On such occasions intubation will usu- 
ally be the procedure of choice. When the tracheal 
tube is removed, the surgeon should be available 
to do a tracheotomy if the airway cannot be 
re-established because of cord paralysis. Obstruc- 
tion may, of course, be produced by rough hand- 
ling of the gland, particularly if a large adenoma 
is located behind the trachea. Care in operative 
technique will eliminate this obstruction unless 
there is an actual atrophy of several of the car- 
tilaginous rings. All patients should be ques- 
tioned closely before operation as to the possible 
presence of obstructive symptoms produced by 
pressure of the gland, and x-ray films taken to 
determine the location of the trachea. If there 
is evidence or a significant history of obstruction, 
it will usually be preferable to intubate the pa- 
tient after the anesthetic is started but before 
the operation is begun. Cyclopropane is of great 
value in affording anesthesia of sufficient depth 
for this procedure. Sise and Lahey have found 
helium to be helpful in minimizing the mechan- 
ical factor of obstruction. 

The average patient with thyrotoxicosis does 
not tolerate very well the drop in blood pressure 
which follows hemorrhage. If, for some reason, 
hemorrhage has been profuse, measures, such as 
transfusion or intravenous glucose, should be 
taken early to maintain blood pressure. 

Although pneumonia has been mentioned as a 
complication, it is extremely rare; we have en- 
countered it only oncein over 500 thyroidectomies. 


SUMMARY 


Because of its failure to abolish psychic trauma 
local anesthesia is criticized by most surgeons and 
anesthetists as being unsuitable in operations for 
toxic goiter unless premedication has been per- 
fect. In the severely toxic patient it would not 
appear possible to eliminate this psychic trauma, 
even fhough premedication is ideal. Ether is 
rarely used because of the irritation to the 
respiratory tract and because surgical relaxation 
is not necessary in thyroidectomy. The gases, 
nitrous oxide, ethylene, and cyclopropane, are 
the most popular of the anesthetic agents. The 
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former is a desirable agent, but requires great 
skill in the art of anesthesia to prevent anoxemia 
which is so harmful to the thyroid patient. 

Exceptionally effective premedication is essen- 

ial in the safe conduct of nitrous oxide anesthesia. 

Cyclopropane is the latest of the popular agents, 
is sufficiently potent to allow a very high oxygen 
content, but has the slight disadvantage of not 
being a respiratory stimulant and of producing 
changes in the cardiac mechanism when the toxic 
dose is approached. This is particularly confus- 
ing and undesirable in patients with auricular 
fibrillation or significant tachycardia. 

Ethylene is sufficiently potent when preceded 
by adequate and well timed premedication to 
allow anesthesia without oxygen want and is not 

toxic; it is probably as safe as any agent for the 
average anesthetist. We prefer it to all other 
agents. Asa premedication to the gaseous agents, 
4 grain morphine and */,,. grain scopalamine, 
varying dosage with toxicity, given 60 to 90 min- 
utes before operation should be as effective as 
any. Sodium pentobarbital (nembutal) in doses 
of 1.5 grains may be given 30 to 60 minutes be- 
fore the hypodermic injection of morphine and 
scopalamine, the dose of which may then be re- 
duced slightly. 

Avertin is the most valuable of the basal anes- 
thetics but never should be given in doses large 
enough to permit the operation to be performed 
without another anesthetic agent. The total 
abolition of the apprehension which might pro- 
duce psychic trauma, the tendency to prevent 
elevation of blood pressure, and the decrease in 
basal metabolic rate incident to avertin anes- 
thesia, are advantages in favor of the use of the 
drug, but do not neutralize the serious defects of 
respiratory depression, etc. (see Table II). Occa- 
sionally, avertin may aggravate symptoms of 
toxicity, creating such a strain on cardiac reserve 
that operation may be fatal. If avertin is used, 
extreme care must be utilized in recognizing 
these instances and postponing operation. After 
analyzing our clinical experiences with avertin, 
we came to the conclusion that the disadvantages 
outweighed the advantages particularly because 
the drug appeared occasionally to aggravate 
toxicity in the severely toxic group of patients. 


It should be emphasized that there is such a 
slight difference in the efficiency of the various 
anesthetic agents that good results may be ob- 
tained with any of those mentioned if care is used 
in its use, and work is confined to one agent to 
such an extent that the anesthetist and surgeon 
become well acquainted with its deficiencies. If 
a given anesthetic fails, the anesthetist should be 
prepared to resort immediately to another with 
the hope of eliminating the difficulty. One of the 
most important complications to be avoided is 
cyanosis. 

Regardless of the agent used, it is extremely 
important that the anesthetist and surgeon co- 
operate fully in their effort to avoid operation 
on patients at a time when the patient’s condi- 
tion is too precarious because of toxicity, car- 
diac disease, etc., or his pre-operative preparation 
too inadequate to permit operation safely. 
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OVARIAN AUTOGRAFTING FOR ENDOMETRIOSIS 


VIRGIL S. COUNSELLER, M.D., F.A.C.S., and DONALD H. WRORK, M.D., 
Rochester, Minnesota 


HE ravages of endometriosis in the pel- 

ves of women confront the surgeon with 

difficult problems in judgment and meth- 

od. If the pelvic structures are bound 
in the cul-de-sac of Douglas by dense adhesions 
and if the symptoms are severe, there are two 
surgical alternatives for arrest of the disease: (1) 
either postoperative irradiation of sufficient in- 
tensity to suppress permanently ovarian function, 
or (2) removal of the ovaries. 

After either of these procedures, the surgical 
menopause promptly ensues, and for a high per- 
centage of patients it is accompanied by distress- 
ing symptoms. Ovarian autografting is an un- 
commonly employed approach to the problem, 
the usual procedure being to rely on the adminis- 
tration of estrogenic preparations for control of 
the menopausal symptoms. Autografting has not 
been widely employed (11) in the treatment of 
endometriosis because of the general knowledge 
among surgeons that so long as diseased ovarian 
tissue is present in situ, seeding of the pelvic 
peritoneum occurs with progression of the dis- 
ease. ‘However, if the organs can be surgically 
separated, replaced, or removed, and all the 
sources of reimplantation can be eradicated, the 
estrogenic hormone may be present in the body 
without causing severe symptoms. If the struc- 
tures are fused inextricably, if the symptoms are 
severe, and if the risk of damage to the sigmoid 
and ureters is grave, irradiation is the simplest 
solution. 

But when the pelvic organs and the diseased 
tissues can be removed, and fragments of normal 
appearing ovary are available, autografting is in- 
dicated. The procedure has produced satisfactory 
results in the treatment of 4 of 5 patients so 
treated. , By means of this procedure, the disease 
can be°arrested and ovarian function preserved 
with a negligible possibility of recurrence of 
symptoms and consequently, need for subsequent 
laparotomy. 

TECHNIQUE 

The technique of autografting of ovarian tissue 
employed by most surgeons has been that de- 
scribed by Tuffier in 1910, and most operations 
(121) of this series of 136 have been done by this 
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method. It is performed by preparing, by! blunt 
dissection, a site in the abdominal wall close to 
the incision. All bleeding points are carefully 
ligated. Into this bed is inserted the largest 
available fragment of normal appearing ovary. 
Because of the fact that the percentage of suc- 
cesses obtained by this type of procedure in the 
hands of many surgeons has been low, the pro- 
cedure for autograft has fallen into disuse. Micro- 
scopic studies made elsewhere on Tuffier grafts 
which had been removed while they were still 
functioning have demonstrated necrosis of their 
centers, the functioning tissue being confined to 
a narrow peripheral zone. 

Since 1936, 15 patients have undergone the 
operation for autograft at The Mayo Clinic by 
the method of multiple implantation; the sites 
for the implantation of the-grafts have been pre- 
pared as previously described. ‘ive patients 
had endometriosis and to had oophoritis. Those 
portions of the ovaries which were free from dis- 
ease were implanted after they were shaved into 
thin sections instead of being used in the form 
of segments. Two-thirds of the grafts for this 
group of 15 patients were successful. 


ANALYSIS OF RESULTS 


Autografting of ovaries is an old procedure. 
Authors whose contributions have been of con- 
siderable value are listed in references 1-10. 
Since it was first indexed at The Mayo Clinic in 
1915, it has been performed for 136 patients, an 
average of about 6 operations a year for the 24 
years. Table I shows the pathological states for 
which the autografting was done. 

Follow-up data sufficiently complete to deter- 
mine the fate of the autografts is available for 65 
patients, or one-half the group of 136 patients. 
Thirty grafts, or 44 per cent of those performed, 
were successful; 38 grafts, or 56 per cent, gave 
no evidence of activity as reported by letter by 
the patients concerned. 

Any one of four criteria were accepted as evi- 
dence of a successful graft: (1) relief of hot flushes 
with evidence of growth of the graft; (2) forma- 
tion of a node at the site of the autograft mani- 
festing a monthly enlargement; (3) periodic re 
currence of menstrual molimina; or (4) menstrua- 
tion, if the uterus was not removed. 
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TABLE I.—ANALYSIS OF 136 CASES OF AUTOGRAFTING OF OVARIES 
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‘an Stes | . Patients 
Condition Patients er ce 
| Patient Per cent fsa 
| | 
Cystic, inflammatory ovaries 109 | 80 | 
: — 
Endometriosis, tarry or 15 | II 
chocolate ovarian cysts | 
r emi Cokes eae eee) 
luberculosis of pelvic organs 2 | '.s | 
not ovaries) | 
- — $$ | ——____—__ 68 
\nomalies of pelvic organs, | 1.5 
dysfunction | 
Kenign tumors of ovaries 2 | ¥.% | 
Not stated | 6 4.5 
| ! 


The average time that elapsed before there 
was evidence of activity of the grafts was 5 
months. Vasomotor waves were observed of a 
high percentage of patients during this interval, 
but they disappeared with the first enlargement 
of the graft. Preservation of a menstrual rhythm 
has been noted in the patients who were success- 
fully treated, characterized by the coincident en- 
largement of the nodes and the occurrence of the 
usual menstrual molimina; this activity did not 
depend on whether or not the uterus had been 
totally removed. For the usual patient the nodes 
began to enlarge about 7 to 1o days before the 
date of onset of the expected menstrual period. 

For women who have undergone successful 
autografts and from whom the uterus has been 
removed, the symptoms marking the menstrual 
time are usually brief. In most instances the 
length of the cycle has remained at about 1 
month, although for a few patients it has become 
lengthened to 2 or 3 months. 

The possibility of subsequent formation of 
cysts has long been a deterrent to the operation 
of autograft. Of 83 patients concerning whom 
data on this point were available, cysts of the 
grafts probably afflicted three. The largest of 
these cysts was described by the patient as being 
the size of a hen’s egg; it persisted for 3 months. 
The relatively minor operation of removing an 
extraperitoneal autograft because of prolonged 
and painful enlargement was required for only 1 
patient. Aspiration of such a cyst is usually suffi- 
cient to prevent excessive enlargement. No case 
of endometriosis of the site of the graft has been 
encountered thus far. 

The average age of the group of 136 patients 
was 35 years. For the group of patients for whom 
the procedure was successful, the average age 
was 31 years, while for the patients who reported 





Activity of autograft 





com cneen Per No Per 
,.* . cent 


no evidence of activity of the graft, the average 
age was 37 years. 

Grafts have been placed between the perito- 
neum and the transversalis fascia, in the rectus 
abdominis muscle, above the sheaths of the recti 
muscles, and for one patient, on each cornu of 
the uterus. No evidence was uncovered in the 
course of this study to indicate that one site is 
superior to another for implantation. It is prob- 
able that grafts placed in rectus abdominis muscle 
are more tender than are those placed elsewhere, 
because of the mobility of that structure. 

Data on the length of time elapsing before the 
appearance of the node are available concerning 
g patients; the average length of this interval 
was 5.3 months. Information as to the length of 
time elapsing between the operation and the on- 
set of menstruation is available for only 2 pa- 
tients; it was 4 months for 1 patient, and 5 months 
for the other. 

The length of life of the graft is difficult to 
determine because data obtained by letter are 
often equivocal, because many of the most 
promising grafts are still functioning, and be- 
cause data on all patients are not available. 
Some grafts have functioned for only 4 or 5 
months, whereas 3 grafts have functioned 10 
years or longer (10, 12, and 15 years). The aver- 
age duration of activity of the grafts for 9 pa- 
tients concerning whom accurate information is 
available was 5 years. Attention should be givén 
to the fact that failure of viability of the graft 
does not mean that the operation was not bene- 
ficial, since most patients of this group were re- 
lieved of their pre-operative symptoms because 
of the surgical intervention performed for them. 

Five patients suffering from endometriosis have 
undergone the operation for autograft performed 
by one of us (Counseller) since 1936. All 5 of 
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these operations were done by the method of 
multiple implantation. Four of these 5 patients 
have obtained good results. The average age of 
patients of this group at the time of operation 
was 36 years. In each successful instance at 
least 2 grafts have remained viable. These 4 
women were without symptoms, either of the 
primary disease or of ovarian insufficiency, as 
determined by questionnaire on January 1, 1939. 


SUMMARY 


It is the consensus that the treatment of meno- 
pausal symptoms by the administration of the 
estrogenic hormone produces relief. As a corollary 
of this, employment of a harmless surgical pro- 
cedure which provides estrogenic hormone is in- 
dicated. For 3 patients for whom treatment was 
successful, the amount of prolan and estrin ex- 
creted in the urine returned to normal values co- 
incident with the enlargement of the nodes. Al- 
though some of the autografts may be insufficient 
to maintain normal values for estrin and prolan, 
they are sufficient to hold the symptoms of the 
menopause in abeyance, to prevent atrophy of 
the genitalia, to maintain certain feminine attri- 
butes, and to allow a milder, more natural type 
of menopause instead of an abrupt, severe, arti- 
ficial menopause. Multiple implantation has 
been more successful than the method described 
by Tuffier in 1g10. In selected instances, ovarian 
autografting has the most to offer the unfortunate 
group of women who have a disease of the ovaries 
which cannot be arrested while ovarian tissue re- 
mains inside the abdomen. We see no other indi- 


cation for its performance, because the efficiency 
of the implanted graft is certainly not that oi 
the ovary which has its natural pedicle. 
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SARCOMA OF THE 


ENDOMETRIAL STROMA 





JOHN R. McDONALD, M.D., ALBERT C. BRODERS, M.D., and 
VIRGIL S. COUNSELLER, M.D., F.A.C.S., 


Rochester, Minnesota 


EW attempts have been made to differen- 

tiate sarcomas which arise from the endo- 

metrial stroma from those which are pri- 

mary in the uterine wall. Sarcomas of the 
uterine wall frequently, although not always, 
originate in leiomyomas and assume the histo- 
logical structure of a leiomyosarcoma, whereas 
endometrial sarcomas do not. Furthermore, little 
is known of the course and prognosis of endo- 
metrial sarcomas as compared to other neo- 
plasms of the uterus. 

Mayer in 1860 described 4 cases of polypoid 
sarcoma of the endometrium. He noted the simi- 
larity between the gross appearance of these 
lesions and that of certain carcinomas of the 
fundus of the uterus. In only one of these cases 
was there an exact pathological diagnosis and that 
was made by Mayer’s brother-in-law, Virchow. 
The gross and microscopic appearance of endo- 
metrial sarcomas was first accurately described by 
Virchow in 1865. He pointed out that they could 
be either polypoid or infiltrative in character and 
that vaginal bleeding was often a prominent fea- 
ture of the clinical course. He stated that the 
neoplasm was usually composed of round cells 
which often underwent myxomatous degenera- 
tion. Although metastasis of these sarcomas was 
rare, in his opinion the prognosis was poor because 
of the frequency of local recurrence. Virchow also 
described mixed sarcomas and carcinomas of the 
body of the uterus. There is little to add to his 
description of endometrial sarcomas, although it 
is likely that Virchow did not distinguish clearly 
between these neoplasms and leiomyosarcomas. 

Since that time numerous reports on sarcoma 
of the uterine body have appeared, written by 
von Franqué, Offergeld, Moench and Meeker, and 
others. Williams in 1894 collected 144 cases of 
sarcomas of the uterine body from the literature 
and of these the tumors in 44 instances were con- 
fined to the mucous membrane. 

Although Williams believed that endometrial 
sarcomas were the commonest type of sarcoma 
found in the uterus, more recent authors have 
concluded that the majority of sarcomas of the 
uterus are of myogenic nature. It appears that 
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the earlier authors were influenced to a great 
degree by Virchow’s writings on this subject. 
Masson found only 1 tumor of endometrial origin 
among 50 sarcomas of the uterus. Vogt (1923) 
reported 28 cases of sarcoma of the body of the 
uterus, only 8 of which could be traced as arising 
from leiomyomas. He did not classify the 20 
remaining. Frankl described 38 sarcomas of the 
body of the uterus, in 15 of which there were no 
leiomyomas. It has been pointed out by Visher, 
however, that sarcomas may arise from the uter- 
ine musculature in the absence of leiomyomas. In 
a series of 13 sarcomas of the corpus uteri, Wolfe 
found only 5 which had originated in leiomyomas. 
Kimbrough in 1934 reported a series of 38 sar- 
comas among which he had found 17 that did not 
originate in leiomyomas. Most of the 17 were 
situated in the mucous membrane of the uterus. 
Novak and Anderson in 1937 reported 5 endo- 
metrial sarcomas occurring among a series of 59 
sarcomas of the body of the uterus. 

Although endometrial sarcomas have been de- 
scribed as afflicting young women (Ward, 1931), 
the consensus is that they usually occur in older 
individuals. Kimbrough found that 75 per cent 
of sarcomas which did not originate in leiomyomas 
occurred in women past the menopausal age, 
whereas only 1o per cent were classified as afflict- 
ing women of the premenopausal age. 

It is agreed by Williams, Masson, and Novak 
and Anderson that practically all endometrial sar- 
comas on gross examination form a polypoid 
tumor which projects into the uterine cavity, 
although occasionally they diffusely infiltrate the 
uterine musculature without forming a polypoid 
tumor. 

Few groups of endometrial sarcomas have been 
collected which are large enough to provide an 
indication as to prognosis. Since the report by 
Evans in 1920, most observers have felt that the 
number of mitotic figures discernible at histolog- 
ical examination is of definite value in estimating 
the rapidity of growth of sarcomas of the uterus. 
Kimbrough found higher counts of mitoses in the 
histological study of primary sarcomas (those not 
associated with leiomyomas) than in similar 
studies on sarcomas occurring in myomas. He 
felt that the prognosis was three times more favor- 
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able for a patient having a myoma undergoing 
sarcomatous degeneration than it was for a pa- 
tient having a primary sarcoma. 

In addition to cases of sarcoma of the endo- 
metrial stroma, a few cases have been reported in 
which the sarcoma was associated with adenocar- 
cinoma of the body of the uterus (Gusserow, 
Goldstine). 

Another group of neoplasms located in the uter- 
ine mucous membrane is the mesodermal mixed 
tumors. These tumors were first described by 
Anderson and Erdmannson in 1869 as occurring 
in the body of the uterus; a similar type of tumor 
has also been described as developing in the 
cervix. Excellent reviews on the subject have 
been published by Perlstein in 1919, Shaw in 1928, 
and Meikle in 1936. These tumors are almost 
invariably polypoid in nature and are seldom 
infiltrating. Practically all those which have been 
reported have exhibited myxomatous degenera- 
tion of the cells. According to Glynn and Bell, 
cartilage and striated muscle are frequently pres- 
ent; less commonly, bone fat and nerve. Occa- 
sionally, according to Nicholson, carcinoma is 
present in addition to the sarcomatous elements. 
Most patients, according to Meikle, in whom 
mixed tumors of the body of the uterus have been 
found are of the postmenopausal age. A number 
of theories have arisen as to the probable histo- 
genesis of this type of neoplasm. Wilms suggested 
that it originated from rests of the wolffian body. 
Others, including Wolfe, felt that they represented 
teratomas. On the other hand, Nicholson in 1918 
and Rankin and Broders in 1931 suggested that 
the process represented a dedifferentiation of the 
stromal cells of the endometrium to primitive 
mesenchymal cells from which there is differenti- 
ation to the various types of mesodermal tissue. 


METHOD 


A study, from the gross and histological view- 
points, was made of all tumors of the uterus which 
had been removed at The Mayo Clinic from 1904 
to 1939 in which not only a diagnosis of sarcoma 
had been made but also in which there was any 
doubt as to the origin of such a lesion from a pre- 
existing leiomyoma. Many of these were leiomyo- 
sarcomas, but of this group 20 sarcomas of the 
uterus were found which were considered to 
have arisen in the endometrium. 

All specimens were studied histologically by 
means of sections stained with hematoxylin and 
eosin; where necessary, special stains were em- 
ployed. After the histological examination had 
been completed, the clinical records were examin- 
ed and pertinent details tabulated. 


GROSS APPEARANCE 

In the series of 20 sarcomas of the endometrial 
stroma, the uterus was available for study in 1s. 
In 13 of these uteri, the neoplasm presented itself 
as a polypoid mass projecting into the uterine 
cavity (Fig. 1). Invasion of the musculature was 
recognizable to the unassisted eye in 4 of these 
sarcomas. In all cases except 2, the sarcoma 
was located in the region of the fundus. The 2 
remaining were situated lower down in the uterus 
immediately superior to the external os. In most 
of the specimens of sarcoma of the endometrial 
stroma, the tumor was localized in one portion of 
the uterus and seldom involved the entire endo- 
metrium. Leiomyomas were present in 4 cases, 
but in all specimens they were histologically 
benign and in no way appeared to be connected 
with the malignant neoplastic process. Many of 
these leiomyomas were small, seldom being larger 
than 1 centimeter in diameter. An ovary in one 
case was involved by a fibroma, and several 
ovaries presented follicular cysts, but otherwise 
there were no incidental pathological findings. 
Most of the ovaries were sclerotic, like those of 
women past the menopausal age. 


HISTOLOGICAL APPEARANCE 


The neoplastic cells were spindle-shaped on 
longitudinal section and round on cross section. 
Frequently, there was ulceration of the surface 
with resultant infection of the tumor. The more 
rapidly growing neoplasms exhibited regions of 
necrosis. In one sarcoma of the endometrium 
there were numerous foreign body as well as 
giant tumor cells. 

In many of the specimens there were varying 
degrees of myxomatous degeneration of the neo- 
plasm. This myxomatous substance did not stain 
reddish with mucicarmine stain, as does the 
mucus secreted by epithelial cells. This type of 
degeneration was of value in distinguishing leio- 
myomas from sarcomas of the endometrial stroma, 
inasmuch as myxomatous degeneration rarely 
characterizes leiomyosarcomas. 

All the sarcomas in this group were graded 
numerically according to the method of Broders. 
One was graded 1, 9 were graded 2, 6 were graded 
3, and 4 were graded 4. Mitotic figures were 
demonstrated in all the sarcomas. There was 
considerable variation in the number of mitoses 
in the various tumors. Mitotic figures were more 
numerous in those neoplasms of high grade malig- 
nancy. Pathological mitotic figures were demon- 
strated in 7 of the 20 sarcomas. 

There was a marked tendency in several in- 
stances for neoplastic cells to become grouped 
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round blood vessels. At times, this grouping was 
ufficiently marked to simulate the appearance of 
ndothelioma or angioblastoma. However, other 
gions of the tumor could be shown to have the 
istological appearance of an endometrial sar- 
yma, and it was occasionally possible to trace 
1e development of tumor cells directly from the 
ells of the endometrial stroma. It would appear 
hat true endotheliomas are of rare occurrence in 
he body of the uterus. 

Adult collagen fibrils were demonstrated in 2 
istances. In both, the collagen fibrils were lo- 
ated between and were unquestionably formed 
y the neoplastic cells (Fig. 2). Such an appear- 
nce is seen in the more differentiated fibro- 
arcomas and is convincing evidence that sar- 
omas of the endometrial stroma are fibroblastic 
n origin. 

Invasion of the smooth muscle of the uterus 
was present histologically in all except 2 cases of 
that group of sarcomas in which the uterus was 

available for study. In several instances the 
process had extended through the entire thickness 
of the musculature, although serosal involvement 
could not be demonstrated in any specimen. 
Neoplastic cells occasionally could be demon- 
strated in the smaller veins and lymphatic ves- 
sels (Fig. 3). 

In 6 specimens it was possible to show the 
transition from normal stromal cells to neoplastic 
cells (Fig. 4, a and b). This transition was sharply 
defined histologically. In the tumor, in the vicin- 
ity of this transitional tissue, a few non-neo- 
plastic endometrial glands could be found, but 
they were absent in the other parts of the tumor. 
That portion of the endometrium which was not 





_ Fig. 2. Sarcoma of the endometrial stroma (Case 14), 
howing the arrangement of adult collagen fibrils between 


he neoplastic cells. Hematoxylin and eosin, X 100. 
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Fig. 1. Sarcoma of the endometrial stroma (Case 17). 
The tumor is polypoid and is attached to the fundus of 
the uterus. A parovarian cyst is present on the left side. 


involved by the neoplasm did not vary from nor- 
mal in appearance. The majority of endometria 
were of the atrophic type occurring in women 
past the menopausal age. 

Two of the 20 malignant tumors presented a 
histological picture similar to those described in 
the literature as mesodermal mixed tumors. One 
of these has already been described by Rankin 
and Broders as a fibromyxochondrosarcoma. This 
neoplasm was made up of myxomatous connec- 
tive tissue containing islands of hyaline cartilage 





~ 


Fig. 3. Sarcoma of the endometrial stroma (Case 6). 
The lymphatic vessels in musculature of uterus are filled 
with neoplastic cells. Hematoxylin and eosin, X 117 
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Fig. 4. a, left. Sarcoma of the endometrial stroma (Case 
6), showing the transition between normal stroma of the 
endometrial tissue on the left, and the sarcomatous tissue 


(Fig. 5). Both the fibroblastic and cartilaginous 
elements of this tumor were malignant, and were 
graded 2 according to cellular activity. In the 
other case (unreported), the tumor was a polypoid 
mass projecting into the uterine cavity. On 
histological examination it exhibited regions of 
fibrosarcoma, chondrosarcoma (both undergoing 
myxomatous degeneration), and adenocarcinoma 
(Fig. 6). Both the sarcoma and carcinoma were 
of grade 4 malignancy. 


CHRONOLOGY AND SYMPTOMATOLOGY 


The average age of the patients concerned in 
the entire group was 45 years. The youngest 
patient was 15 months old and the oldest was 71 


on the right, hematoxylin and eosin, X 50; b, same specimen 
under more powerful magnification, showing glands in 
normal endometrial tissue; hematoxylin and eosin, X117. 


years old. Nine out of the 20 patients were more 
than 50 years of age. The 2 patients who had 
chondrosarcomas of the uterus were 36 and 61 
years old. Half of the 20 patients had been deliv- 
ered of children; the average number of children 
born to a patient was 2.7. Ten patients were 
nulliparous. 

The commonest symptom was vaginal bleeding 
or discharge; this symptom was present in 17 
cases. The mass of the tumor could be visualized 
protruding through the cervix into the vagina in 
3 cases. Frequency of urination was a symptom 
in 2 cases. An abdominal tumor could be palpated 
in 2 cases. The symptoms were of less than 1 
year’s duration in 18 cases. In 1 case the symp- 





Fig. 5. Fibromyxochondrosarcoma of the endometrial 
stroma (Case 19), showing the transition from fibroblasts 
to cartilaginous cells. Hematoxylin and eosin, X 140. 


Fig. 6. Mixed sarcoma and carcinoma of endometrial 
stroma (Case 20). Note contrast between sarcomatous and 
adenocarcinomatous cells. Hematoxylin and eosin, X 185 
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TABLE I.—DIAGNOSIS, TREATMENT, END-RESULTS: SARCOMA OF THE ENDOMETRIAL 


STROMA, 20 CASES 




















































































































3 . : 7 | Died 
Case ye ge pa nrg Treatment End-results Traced Rn after . 
operation 
at 2, fibromyxosarcoma Hysterectomy | Livi iad 6 em 4 — ; = at eae ; aie 
ey 1, fibromyxosarcoma | Hysterectomy eit =es ‘Living 6 years . - I | as 
me, tiie ei eect eit aa : 
3 4, fibromyxosarcoma | Hysterectomy Living 3 years I 
4 | 2, fibromyxosarcoma a. | Hysterectomy SS ae ‘Died 6 years later, no recurrence as 
s ls fibromyxosarcoma mime ‘Hysterectomy soma Died . = I 
“eo 2, fibromyxosarcoma a | Sipptevnctonnsr Beri Died : ra ae , I 
7 | 2, fibromyxosarcoma a | Hysterectomy ; Died after operation ; o% sta I 
8 | 3, fibromyxosarcoma Hysterectomy, roenteen-ray _ Died : ibaa I 
‘?- 4, fbromyxcsarcoma—™*~S “Hysterectomy (elsewhere), ‘Died os F 
radium, roentgen-ray 
10 | 4, fibromyxosarcoma | Hysterectomy = Bied : I 
ay 3, fibromyxosarcoma | Hysterectomy (elsewhere), ‘Died rite i = 
| radium 
12 3, fibromyxosarcoma Hysterectomy a Died — a ae e | 
« “| 3, fibromyxosarcoma science | Hysterectomy val «. Living, metastasis to ist thoracic : 
vertebra 
14 | 2, fibromyxosarcoma : ‘Biopsy, radium, roentgrn-ray 4 ed ‘~ : I 
ace nee a paopanedl : 
15 2, fibromyxosarcoma Removal of tumor, radium Died I 
16 | 3, fibromyxosarcoma r Removal of tumor, radium Died after operation I 
17 2, fibromyxosarcoma Hysterectomy, radium : No record 2 ; 28 
1 | 3, fibromyxosarcoma ‘Hysterectomy 7 - Ne record. - © tll 
19 | 2, fibromyxochondrosarcoma = : ‘Hysterectomy Seas | Ne record ; : I 
20 4, fibrochondrosarcoma and Hysterectomy | Lived I year ’ I | 
adenocarcinoma | 
Tot als - 15 3 2 





toms were of 2 years’ duration, and in another 
of 3 years’ duration. 

Hysterectomy was employed as the sole treat- 
ment in 13 instances. In 4 others, it was com- 
bined with roentgen-ray treatment and radium. 
In 3 instances, radium was used without hyster- 
ectomy after removal of the tumor or a specimen 
of it for biopsy. 

END-RESULTS 

Death occurred after operation in 2 instances, 
a surgical mortality of 10 per cent. One of these 
deaths (Case 7) was caused by pneumonia follow- 
ing panhysterectomy; the other (Case 16) occur- 
red following the vaginal removal of an ulcerated 
and infected tumor which protruded through the 
cervix into the vagina. 

Of the 18 remaining patients, 2 (Cases 1 and 2) 
were living and well at the end of 6 years. One 
patient (Case 4) died 6 years following hyster- 
ectomy for sarcoma of the endometrial stroma, 
death being caused by a streptococcic sore 
throat, with no evidence of a recurrence of the 


malignant neoplasm. One patient (Case 3) was 
living, with no demonstrable recurrence, 3 years 
after operation, although chronic cystitis was 
present. One patient (Case 18) was observed too 
recently for us to draw any conclusions as to 
longevity. Nine patients died, death being the 
result either directly or indirectly of recurrences 
of the neoplasm, at periods varying from 3 months 
to 4 years, following operation. Only 3 of these 
g patients lived 1 year or longer. One patient— 
still living (Case 13)—was afflicted by transverse 
myelitis in the thoracic region 11 months follow- 
ing total hysterectomy, a condition which biopsy 
proved to be the result of metastasis from the 
uterine sarcoma. One of the patients who had 
mixed mesodermal tumors was not traced, while 
the other (Case 20) was living 1 year following 
surgery. Pathological diagnosis, treatment, and 
end-result for each of these 20 patients are pre- 
sented in Table I. 

The grade of malignancy can be correlated with 
the end-results only in cases in which the patients 
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were traced. Of the 18 patients who survived the 
initial surgical treatment, 15 patients were traced, 
while 3 were not traced. Only 1 sarcoma was 
graded 1 according to cellular activity. The pa- 
tient afflicted by this sarcoma was living 6 years 
after operation. Of the 5 patients who had sar- 
comas of grade 2 malignancy, 1 was living 6 years 
and another 2 years, after operation; 1 died of a 
recurrence 1 year after operation, 1 died of a re- 
currence 144 years after operation, and 1 died 
of a recurrence 4 years after operation. Five 
patients had a sarcoma that was graded 3; 4 of 
these 5 patients died at periods ranging from 3 
months to 7 months after operation. One of 
these 5 patients had a proved metastasis 11 
months after the initial treatment, although still 
alive. 

Four patients had a grade 4 sarcoma. One of 
these 4 patients was living and well 3 years after 
hysterectomy; 2 died 4 and 6 months, respec- 
tively, following the operation. The fourth pa- 
tient, who had a fibromyxochondrosarcoma and 
an adenocarcinoma was living and well 1 year 
after surgical intervention. 


COMMENT 


Although the gross appearance of the majority 
of endometrial sarcomas is typical, a polypoid 
tumor projecting into the cavity of the uterus 
does not always prove to be an endometrial sar- 
coma. A small percentage of adenocarcinomas, 
particularly the more malignant ones, can present 
a similar gross appearance. 

As has already been mentioned, an endometrial 
sarcoma should be regarded as a fibrogenic sar- 
coma rather than as a type of sarcoma sui generis. 
Two sarcomas in this group had become so dif- 
ferentiated that collagen fibrils had been formed. 
Furthermore, the histological appearance of this 
type of tumor corresponds to the histological ap- 
pearance of fibrosarcomas situated elsewhere in 
the body, and the prognosis for both is the same. 
If this is true, therefore, the cells of the endome- 
trial stroma must be regarded as fibroblasts, 
although as such they are somewhat modified. 
An exception is encountered in considering the 
group of so called “mixed tumors” which invade 
the body of the uterus. In the two “mixed tu- 
mors” encountered in this series, there were regions 
of chondrosarcoma in addition to regions of fibro- 
sarcoma. In addition, one of these tumors was re- 
ported as exhibiting grade 4 adenocarcinoma. It 
appears that these unusual tumors most likely 
arise by a process of dedifferentiation of the 
stromal cells, after which process differentiation 
takes place, into various types of mesodermal 


structures, as has been suggested by various 
authors. In fact, it was possible in examining 
sections from both “mixed tumors”’ in this series 
to trace the fibroblastic cells to the point where 
they changed to cartilaginous cells. On the basis 
of such a demonstrated development, these par- 
ticular neoplasms can be considered to be true 
endometrial sarcomas. It could be suggested 
that the presence of carcinomatous elements in 
one of these neoplasms implies a teratoid origin, 
as has been suggested by Wolfe. However, 
Nicholson has reported carcinomatous elements 
as occurring in these mixed tumors, and Gusserow 
and Goldstine have reported them as occurring in 
the ordinary type of endometrial sarcoma. It 
would seem that the appearance of such ele- 
ments is an incidental finding. 

The symptoms of the patients in this group 
are very similar to those of patients having 
adenocarcinoma of the fundus of the uterus. 
After curettage, it may be impossible to make a 
diagnosis on the basis of the tissue removed, 
because the polypoid tumor has a tendency to 
elude the curette, whereas adenocarcinoma does 
not. 

Although only 9 of the patients in the series 
were more than 50 years old, in 2 others meno- 
pause had been induced by means of radium and 
roentgen rays, a total of 11 patients who could be 
considered as being past the menopausal age. 
This percentage of 55 is considerably lower than 
that of Kimbrough who found that 75 per cent 
of sarcomas that did not arise in leiomyomas 
afflicted patients past the menopausal age. 

Because of superficial ulceration of the tumor 
accompanied by infection, vaginal removal of 
these tumors may result in a fatal infection. This 
happened to one of the patients in this series. 

One of the striking features of this group was 
the high mortality resulting from recurrence of 
the neoplasm. Excluding the 2 patients who died 
after operation, 66.6 per cent of those traced died 
or suffered from recurrence; 20 per cent lived 6 
years or longer. This high incidence of recurrence 
is referable not only to the high average grade of 
malignancy, but also to the tendency of the neo- 
plasm to invade the musculature and small blood 
and lymphatic vessels. 


SUMMARY AND CONCLUSIONS 


Twenty cases of sarcoma of the endometrial 
stroma have been described. Two of these sar- 
comas belong to the group of so called mixed 
mesodermal tumors. The majority of these sar- 
comas produced a polypoid tumor which pro- 
jected into the uterine cavity. They probably 
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belong to the general group of fibrosarcomas, since 
they occasionally differentiate to form collagen 
fibrils. The commonest symptom was bleeding. 
There was a mortality of 66.6 per cent as a result 
of recurrence of the neoplasm among those pa- 
tients who were traced. 
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HABDOMYOSARCOMA refers to tu- 

mors containing striated muscle cells 

of embryonic type. Shaw speaks of a 

group of ‘“‘mixed tumors” which he has 
classified according to location as grape-like sar- 
comas of the cervix uteri, tumors of the corpus 
uteri of the general type which will be discussed 
in this paper, and sarcoma of the vagina seen most 
frequently in young children. He states that 
striated embryonic muscle cells, cartilage, fat, 
bone, and sarcoma cells have been found in these 
tumors. They all contain some type of hetero- 
logous tissue. 

Of the 3 types mentioned by Shaw those of the 
corpus uteri are the least common. Including the 
case reported here, there have been only to cases 
in the literature. Rhabdomyosarcoma is rare in 
any organ of the body; Cohen could find only one 
case in 18,077 cases at the Philadelphia General 
Hospital. The bulk of this tumor was found in 
the right kidney region and did not originate from 
the uterus. Lochrane could find only 8 reported 
cases of rhabdomyosarcoma of the corpus uteri 
up to 1933. Since that time, Moraes and Rica 
have reported 1 case. 

Many theories have been advanced concerning 
the pathogenesis of these tumors. That they may 
be a result of metaplasia from pre-existing smooth 
muscle either in the myometrium or the blood 
vessel walls has never been sufficiently proved. 
Anderson and Edmannson thought that the cross- 








Fig. 1. Gross specimen showing uterus open with 
tumor attached to fundus. 
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striped muscle cells had arisen out of the spindle 
cells of connective tissue in the upper and back 
part of the cervix and the lowest part of the corpus 
uteri. Shapiro believes that his case developed 
embryonic striated muscle cells from embryonic 
rests displaced in the downward growth of the 
wolffian duct. Glynn and Blair-Bell have noted 
the presence of involuntary muscle cells as has 
Lochrane, but regard them as embryonic cells 
from which the striated muscle cells originated. 
They explained this on the basis that plain and 
striated muscle cells arise from a common meso- 
dermal embryonic type. 

Several similar, but not quite typical, cases 
have been found in the literature. Harding and 
Hankins report a case of rhabdomyoma of the 
uterus in a negro girl of 3 years, which seemed to 
arise from the anterior wall of the uterus below 
the uterovesical fold. This tumor contained em- 
bryonic myoblasts in all stages of development. 
Reeb and Oberling reported a case of rhabdomyo- 
sarcoma and cylindrical epithelioma of the corpus 
uteri occurring in the same tumor. Their patient 
was 51 years of age and 4 years past the meno- 
pause. She died with vaginal metastases 2 months 
after a total hysterectomy. These last 2 cases were 
not included in the accompanying table, because 
of the atypical location of the first and the unusual 
pathology of the second. They may, however, 
very well be classified in the same general group 
of mixed tumors of the uterus. 


Fig. 2. Photomicrograph showing many cells with well 
marked cross striations. 
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Fig. 3. Photomicrograph showing long, thick fibers with typical cross striations. 


CASE REPORT 

A white female 58 years of age, married, with 4 living 
hildren was admitted to the St. Mary’s Hospital January 
2, 1939. She gave a history of her menses having ceased 
10 years previously and stated that she had been in good 
health until 2 months before when she began to pass clots 
which at times had a bad odor. Physical examination re- 
vealed a robust Swedish female with normal temperature, 
pulse, and respirations. The blood pressure was 160/80 
and her weight was 171 pounds, which was normal for her. 
Upon vaginal examination, the uterine fundus could not 
be made out, because of obesity. The cervical os was filled 
with necrotic tissue and blood clots. The urine had a spe- 
cific gravity of 1.022, a trace of sugar and bile, the albumin 
was two plus, and there were 16 to 25 pus cells per high 
power field centrifuged. The blood count showed hemo- 
globin 96 per cent; red blood cells, 5,320,000; white blood 
cells, 6,700; polymorphonuclears, 60 per cent, eosinophiles, 
6 per cent; and lymphocytes, 34 per cent. The blood Kahn 
test was negative. 

From January 3 to January 5, the patient passed necrotic 
tissue resembling placental remnants which was too de- 
generated for microscopic examination. During this period, 
she developed a temperature up to 102.4 degrees that re- 
turned to normal when she stopped passing tissue. 

On January 14, a supracervical hysterectomy and ap- 
pendectomy were performed. The tubes and ovaries were 
normal and there were a few pericholecystic adhesions. 
The patient made an uneventful recovery. She was dis- 
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Fig. 4. Photomicrograph showing large protoplasmic 
cells with faint striations. 





charged February 1 in good condition and has remained 
to date without evidence of recurrence. 

The tissues removed were sent to the St. Francis Hos- 
pital in Peoria where they were examined by Dr. M. G. 
Bohrod to whom we are indebted for the following report :— 

The specimen of tissue passed from the cervix was a 
mass of necrotic, slightly gelatinous material. On section, 
only occasional spindle shaped and oval cells were seen, but 
they were too indistinct for any adequate diagnosis. 

The uterus was 6 centimeters long and had been am- 
putated above the cervix (Fig. 1). The lumen was filled 
by a medullary gray, slightly gelatinous mass which had 
its origin from the posterior wall of the uterus extending 
laterally part-way up both lateral walls. The surface was 
lobulated. On section, the tumor was found to be medul- 
lary and sharply separated from the muscle of the wall. 
There was, however, no capsule. Areas of necrosis were 
present but no hemorrhage. In spite of the sharp gross 
demarcation, sections showed incomplete separation be- 
tween tumor and myometrium; groups of tumor cells ex- 
tended into otherwise normal smooth muscle tissue. In 
the routine hematoxylin and eosin stains, the tumor cells 
varied in appearance from place to place and even in the 
same areas. They were round, spindle shaped or oval, had 
abundant but poorly demarcated cytoplasm and large 
vesicular nuclei. Nucleoli were prominent in most of the 
cells. Many of the nuclei were cigar-shaped and looked 
very much like the smooth muscle nuclei of the myomet- 
rium. Fibrils were found between the cells and extending 
out from the more spindle shaped cells. It was obvious 
from the routine stains that the tumor did not resemble 
any of the well known tumors of the uterus. Very careful 
study disclosed a very few cells in which faint cross stria- 
tions could be seen. Stains by Mallory’s phosphotungstic 
acid hematoxylin and Heidenhain’s iron hematoxylin, par- 
ticularly the former, disclosed the true nature of the tumor. 
The cells showed very well defined cross striations. What 
was surprising, however, was the large number of cells 
which showed these findings. In previous reports only 





Fig. 5. Photomicrograph showing tubular cell with cross 
striations. 
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TABLE I.—RESUME OF REPORTED (CASES OF RHABDOMYOSARCOMA OF THE CORPUS UTERI 





Past 
re- | Age, | meno- 


Author ported years | pause | Presenting symptoms 


| Recurrence 
or 


| metastases | Treatment Result and pathology 








Good. Embryonic striated muscle fibers 



































Gunning ak 1939 58 | 10 yrs. | Vaginal hemorrhage 2 mos. Passed | None to date} Subtotal 
oss | | necrotic tissue from vagina hysterec- in tumor 
| | tomy 
Morace and 1938 56 2 yrs. Vaginal hemorrhage None Curettage, Good. Cellular poly oii. with giant 
Rica | | | transfusion,| cells in tumor. Embryonic striated 
| total hys- muscle fibers in tumor 
| | terectomy, 
| roentgen 
| | | therapy 
C. D. Loch- | 1933 56 3 yrs. | Vaginal hemorrhage None Curettage, Good. Striated muscle fibers in tumor 
rane | | panhys- 
| terectomy 
‘Shapiro | 1931 | 52 | 22 yrs. | History of uterine fibroid 5 yrs. | None men- | Emergency | Died within 24 hrs. after admission. Em 
Nausea and vomiting. Lossof | tioned measures bryonic striated muscle fibers in tumor 
| weight. Abdominal pain 2 mos. Subserous tumor 
Laeven | 1906 | le mos. | Mild vaginal hemorrhage. Uterus} To abdomen | Subtotal Died 2'4 yrs. after first symptoms ap- 
not enlarged but showed evidence hysterec- peared. Striated muscle fibers in various 
| | | of malignancy tomy, total} forms in tumor 
| | hysterec- 
| | | tomy 
| 
G ly nn and. 1914 75 20 yrs. | Sanguineous vaginal discharge 14 | To intestines} Total hys- Unknown. Striated muscle fibers in 
Blair-Bell | mos. Passed tissue from vagina | and ab- terectomy,| tumor 
| domen enteros- 
| | tomy 2 
| mos. later 
Glynnand | 1014 62 y 10 yrs. Sanguineous vaginal discharge 4 To lungs Curettage, Died 6 mos. after hysterectomy. Striated 
Blair-Bell | | mos. Passed tissue size of orange hysterec- muscle fibers in tumor 
| tomy 


| from vagina 





von Franque | ses: 49 Irregu- Copious vaginal flow with foul odor! None men- | Total hys- 





Died 1 week after hysterectomy. Autopsy 




















| lar per- tioned terectomy showed chronic nephritis. Cross striped 
iods— muscle fibers in tumor 
| } 4 yrs. 
‘By stronmoff | 1876 Prob- Tumor was attached by a pedicle | None men- Unknown. Completely developed cross 
Eckert } ably in| to base of uterus tioned striped muscle fibers in tumor 
(quoted by} | climac- 
von | | teric 
Franque) | 
Anderson 1869 | 50 | | White tumor mass found in vagina | Recurrence | Curettage, Died of hemorrhage after hysterectomy. 
and Ed- | with finger-like excrescences ex- 2 mos. radical Incomplete elements of cross striped 
mannson | | tending from corpus uteri after cu- hysterec- muscle fibers in tumor 
rettage tomy 











small numbers, sometimes only rare cells, were seen with 
cross striations. In this case, the majority of the cells 
showed processes with well marked cross striations (Fig. 2). 
Even the cells with cigar shaped nuclei which resembled 
smooth muscle cells, showed typical striations. Thick fibers 
like those seen in skeletal muscle were occasionally en- 
countered. Often they were very long, crossing an entire 
low-power field of the microscope (Fig. 3). More common 
were thin fibrils, showing striations. Large protoplasmatic 
cells with faint striations were also present (Fig. 4). 
Mitoses were present in small numbers, but there was not 
a single cell which showed both mitoses and striated fibrils. 
The cross striations were, for the most part, easier to see 
than the longitudinal ones. 

Of special importance were the presence of tubular cells 
with cross striations (Fig. 5). These resemble embryonic 
myoblasts. 


The most difficult part of the pathological diag- 
nosis is to think of the possibility of rhabdomy- 
oma. Appropriate stains will bring out the char- 
acteristic cross striations. More difficult is the 


decision as to whether the tumor is malignant. 
Mitoses, by themselves, merely speak for the 
rapid growth and not necessarily for malignancy. 
The imperfect separation of the tumor and the 
myometrium indicates invasiveness. Of special 
importance are the tubular myoblasts which indi- 
cate the embryonic nature of the tumor. From 
the morphological point of view, no decision can 
be made among the various theories for the origin 
and pathogenesis of rhabdomyosarcoma. 


ANALYSIS OF CASES REPORTED ELSEWHERE 


From a clinical and pathological viewpoint cer- 
tain characteristics are common to these cases 
(Table I). They all occurred in women in the 
fourth decade or beyond—the oldest patient was 
75 years of age and the youngest 49. Most were 
noted in patients past the menopause; von 
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Franque’s case occurred during the menopause and 
1 patient, the case of Glynn and Bell, was 20 years 
past the climacteric. The early symptoms are 
isually vaginal hemorrhage and the passage of 
issue from the cervix. Recurrences or metastases 
ire mentioned in 4 of the cases and 4 of the pa- 
ients died as a direct result of the rhabdomyo- 
sarcoma. One other patient died soon after a 
iysterectomy and the autopsy showed a chronic 
varenchymatous nephritis. The results were good 
n 3 cases; in 2 cases the results were not reported. 
Hysterectomy was performed in 7 of the cases, 
urettage in 4, enterostomy in 1, and roentgen- 
‘herapy was used in 1. Two had no operations re- 
ported. Striated muscle cells were found in all 
f the cases, but embryonic or degenerative 
changes were suggested in only half of the cases. 
[hey were undoubtedly present in all. 

A routine search for cross striated muscle fibers 
in atypical sarcomas of the uterus may disclose 
the fact that these tumors are not quite as rare 
as the reported cases would imply. 


SUMMARY 


1. Rhabdomyosarcoma of the corpus uteri is 
a very rare tumor, only 10 cases having been re- 
ported to date. 

2. A uterine rhabdomyosarcoma occurring in a 
58 year old woman Io years past the menopause 
is described clinically and pathologically. 

3. A summary of the 10 typical cases which 
have so far been reported is presented and re- 





























GUNNING, ROSS: RHABDOMYOSARCOMA OF THE CORPUS UTERI 233 


veals the fact that these tumors occur in women 
past the menopause, that they are prone to me- 
tastasize, and that all contain embryonic forms of 
striated muscle cells. 
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PHLEGMONOUS GASTRITIS 


ELLIOTT C. CUTLER, M.D., F.A.C.S., and J. HARTWELL HARRISON, M.D., 


Boston, Massachusetts 


T is the purpose of this paper to describe 
again the disease known as phlegmonous or 
suppurative gastritis. The disease was ob- 
served by Galen and a diagnosis of cold 

abscess of the stomach was made by Petrus Fores- 
tus in 1597. Though the first pathological descrip- 
tion was made in 1617 by Verandaeus (published 
in 1620 by Romani 4 Costa), and though the 
disease presents a classical picture, the physician 
is unable, even today, to make a clinical diagnosis. 
A correct pre-operative diagnosis has been made 
only once in over 300 cases reported in the liter- 
ature. A consideration of important data from 
the literature and a presentation of 3 additional 
cases are to be given here. 

Definition. Phlegmonous or suppurative gas- 
tritis is a pyogenic infection of the stomach. It 
begins as a localized cellulitis which may become 
either a circumscribed abscess or a diffuse phleg- 
mon. 

Etiology. The most common organism causing 
this disease is the streptococcus. Sundberg re- 
ported streptococci in the gastric wall of 71 of 95 
patients on whom bacteriological studies were 
made. Guy, Meyer, and Brams recorded a case 
of streptococcus bronchopneumonia complicated 
by this condition. Direct contact with infectious 
material has been assigned as a cause of gastric 
phlegmon, for example, after tonsillitis, stomati- 
tis, purulent bronchitis, drainage of oral abscesses, 
and tooth extraction. Gerster pointed out the 
possible significance of injury of the mucosa by 
chemicals, poisons of spoiled food, and even ex- 
ternal trauma. He found instances of gastric 
phlegmon associated with ulcer or carcinoma of 
the stomach in over 50 cases. He observed that 
phlegmon of the stomach rarely occurs as a part 
of general sepsis. However, Martland and Eisen- 
berg mention several cases that were observed at 
autopsy during the epidemic of puerperal sepsis in 
Prague in 1847. It has occurred also following 
erysipelas and furunculosis. Lyall described a 
case of suppurative gastritis caused by penetra- 
tion of the mucosa by a fish bone. 

Sundberg found that there was hypo-acidity of 
the gastric secretions in all of his cases. Stieda has 
been quoted as having performed 64 gastric oper- 
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ations on patients with low acid values. Postoper- 
ative infections developed in 30 per cent while in 
35 patients with high acid values only 2.8 per cent 
had complicating infections. Exhaustion from 
hard labor, alcoholism, chronic gastritis, and 
hypo-acidity of the gastric secretions are con- 
sidered as predisposing factors to the disease. 

Rankin and Miller and Lawrence have described 
cases of suppurative gastritis associated with 
cholecystitis and cholelithiasis. Lehnoff, Brooks 
and Clinton, and others have reported cases of 
phlegmonous gastritis developing in the presence 
of carcinoma of the stomach. Bircher cites gastric 
ulcer as the possible portal of entry for the infect- 
ing organism. MacAulay quotes Reeves as having 
shown that the blood vessels in the submucosa at 
the common sites for ulcer are longer, smaller, and 
have fewer anastomoses than elsewhere in the 
stomach. He says that these vessels are more 
likely to be occluded by emboli and assumes that 
they are an important factor in the production of 
ulcer by hematogenous infections. It is proposed 
by MacAulay that this mechanism may obtain in 
the development of suppurative gastritis. 

Incidence. Eliason and Murray-Wright found 
that 83 per cent of cases of suppurative gastritis 
occurred between the ages of 30 and 60 years. 
Sundberg found that only 8 per cent of patients 
were individuals of the well-to-do classes of so- 
ciety; 25 per cent of them had indulged in exces- 
sive consumption of alcohol. It has been found 
that the condition is 3 times more frequent in men 
than in women (24). Lawrence, in a review of 
5,000 autopsies, found only 2 instances of gastric 
phlegmon. 

Pathology. The suppurative process may occur 
in both a generalized and a localized form; it 
involves predominantly the submucosa but may 
extend into the muscularis and even involve the 
serosa. Perforation into the abdominal cavity 
usually results in a fatal peritonitis; the contents 
of the abscess cavity may be emptied into the 
gastric lumen by spontaneous perforation. In the 
generalized variety the inflammation extends from 
the esophagus to the pylorus and involves th: 
entire stomach. As in our Case 1, relatively large 
collections of pus, 200 to 500 cubic centimeters, 
may accumulate in the submucosa. In the loca!- 
ized form, of which we are to report 2 cases, either 
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fycal abscesses occur or there may be areas of 
subacute local inflammation that never progress 
to frank suppuration. The infection, even in the 
ciffuse form, does not usually extend beyond the 
cardiac or pyloric orifices. The duodenum was 
irvolved also in cases of Eliason and Murray- 
Wright and Greaves. 

The involved portion of the stomach wall is 
thickened, indurated, edematous, and inflamed. 
\‘pon section, seropurulent fluid may be expressed 
from the tissue. The submucosal space may con- 
tain a lake of pus and necrotic débris. The mucosa 
exhibits a loss of rugz but is usually intact except 
for an occasional tiny area of erosion. On palpa- 
tion the stomach wall feels hard and rubbery. 

Microscopic sections show thickening and edema 
of the submucosa with extensive infiltration by 
polymorphonuclear leucocytes. Numerous organ- 
isms may be demonstrable. Areas of necrosis and 
perivascular infiltration by leucocytes are fre- 
quent. The muscle bundles may be involved by 
large collections of polymorphonuclear leucocytes. 
In addition to the acute inflammatory reaction, 
areas of granulation tissue containing numerous 
fibroblasts are present. Dr. Wolbach was im- 
pressed by the lack of collagen formation by the 
cells of the granulation tissue in our Case 1. 
Adjacent lymph nodes showed a marked inflam- 
matory reaction and intense infiltration with poly- 
morphonuclear leucocytes. 

Many attempts to reproduce this disease in 
dogs have been unsuccessful. Fink has injected 
pure cultures of streptococci into the submucosa 
of the dog’s stomach as well as having fed the 
organisms by mouth and injected them intra- 
venously without producing suppurative gastritis. 
However, Doehle is quoted by Vaughan as having 
produced a cellulitis of the stomach by feeding 
dogs alcohol and later pure cultures of hemolytic 
streptococci. 

Diagnosis. The only recorded pre-operative 
diagnosis of phlegmonous gastritis was made by 
Marshall. The patient was a man, aged 54, who 
one month after having had drainage of a pneu- 
mococcal empyema began to vomit a bright red, 
jelly-like substance that contained no pus, bile, or 
fecal material. The temperature was subnormal, 
pulse rate 104 per minute, and respirations 20 per 
minute. The abdomen was flat without demon- 
strable evidence of peristalsis. There was resist- 
ance to palpation over both rectus muscles with- 
out any notable tenderness. There was an absence 
of hydrochloric acid in the gastric contents. On 
the basis of these findings a pre-operative diag- 
nosis of acute inflammation of the stomach was 
made. Exploratory laparotomy was performed 


and the stomach was found to be diffusely tense, 
swollen, and edematous. The swelling extended 
from the cardia to the pylorus. Drainage of the 
stomach was not performed and the patient made 
an uneventful recovery. This is an example of the 
diagnosis of a seldom recognized condition by the 
prepared mind. 

The following characteristic symptoms and 
signs of diffuse phlegmonous gastritis have been 
noted in the writings of Sundberg, Gerster, Mac- 
Aulay, Eliason and Murray-Wright, and others. 
There is usually sudden onset of intense epigastric 
pain which is continuous, non-colicky, and local- 
ized. Early and frequent vomiting occurs; pus is 
rarely present in the vomitus and when this occurs 
it is a most instructive sign. The vomitus is never 
feculent in nature. Headache, malaise, and acute 
thirst are early symptoms. Hiccough is not un- 
common. Prostration is variable and seldom so 
extreme as in acute hemorrhagic pancreatitis. 
There is usually a high temperature of 104 to 106 
degrees, but occasionally it has been found to be 
subnormal. The tongue is dry and coated. There 
may be a striking prominence of the upper abdo- 
men and retraction of the lower abdomen. Epi- 
gastric tenderness remains localized in the upper 
abdomen unless general peritonitis develops. The 
patient may get relief from pain upon sitting up. 
Partial paralysis of the stomach is manifested by 
continuous vomiting and may be demonstrated by 
roentgenographic examinations. Upon examina- 
tion of the stomach contents an absence of hydro- 
chloric acid is usually discovered. There is a 
leucocytosis of 15,000 to 30,000 leucocytes per 
cubic millimeter of blood, chiefly of the poly- 
morphonuclear variety. 

The conditions to be considered in the differ- 
ential diagnosis are a basal pneumonia, acute 
pancreatitis, perforation of a gastric or duodenal 
ulcer, acute cholecystitis, and calculus in the com- 
mon hepatic duct. In most cases the surgeon has 
made a diagnosis of an acute upper abdominal 
condition necessitating exploration. 

The chronic form of phlegmonous gastritis is a 
circumscribed abscess. It causes symptoms of 
anorexia, indigestion, and pain in the epigastrium 
which is made worse by eating. There may be 
obstructive symptoms and the clinical diagnosis 
of obstructing ulcer or carcinoma has been fre- 
quently made, both before and during operation. 

Gerster presumed that there are mild attacks of 
suppurative gastritis that recover spontaneously 
without being recognized. Lawrence suggested 
that the so called postoperative dilatation of the 
stomach may be a form of gastritis. Death has 
occurred in a few hours in fulminant cases. There 
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Fig. 1. Roentgenogram of the stomach, Case 1, 1 hour 
after a single swallow of barium shows complete retention 
of the opaque material, loss of normal gastric ruge, and no 
evidence of peristalsis. 


have been acute attacks lasting 2 to 3 weeks with 
a fatal outcome usually but occasionally under- 
going spontaneous recovery after a protracted 
convalescence. 

Olsson has described the roentgenological pic- 
ture of phlegmonous gastritis as being character- 
ized by loss of mucosal folds, presence of the 
mucous lining over the infiltrated area, often a 
complete gastric retention of ingested barium, and 
lack of peristalsis. In one of his patients a diver- 
ticulum-like deformity of the stomach was demon- 
strated by fluoroscopy. He warns that ulceration 
may be overlooked owing to alterations in the 
surrounding tissues. 


TREATMENT 


The mortality from phlegmonous gastritis has 
varied in different series of cases in the literature 
from 84 to g5 per cent. Eliason and Murray- 
Wright reported 5 survivals out of 31 patients. 
Two of the survivals were patients having local- 
ized phlegmon. Gastric resection was performed 
in one of these and gastrotomy in the other. The 
other 3 patients had diffuse phlegmonous gastritis; 
simple laparotomy was followed by spontaneous 
recovery in 2 of these and gastrotomy was per- 
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formed in the other. Staplemohr, Novak, Zoepffe! 
and Guibal have each performed gastric resectio: 
for localized abscess of the stomach with subse 
quent recovery. The diagnosis was either carci 
noma or obstructing ulcer with perigastritis in a! 
at the time of resection. Bovee performed a: 
incision and drainage of a phlegmon of the stom 
ach which resulted in recovery. The cures ob 
tained by drainage and gastro-enterostomy hav: 
been considered by most authors as spontaneous 
recoveries. Gastric resection has been favored as 
the operation of choice for chronic circumscribed 
gastric phlegmon. 

Acute phlegmonous gastritis may be a rapidly 
fatal disease, the patient dying within 48 to 72 
hours after the onset of the illness. For this type 
of case only general supportive measures are indi- 
cated. However, if the patient survives the initial 
period of the disease and the condition improves 
as a result of conservative measures, exploration 
may be indicated on account of obstructive symp- 
toms or persistence of infection. The use of the 
gastric tube and parenteral administration of 
fluid, salt, and dextrose are invaluable therapeutic 
agents. Operative drainage of the infected focus 
may be performed only where marsupialization of 
the gastric wall, with adequate protection of the 
peritoneal cavity, is possible. Any operative pro- 
cedure undertaken for such a condition is hazard- 
ous and the simpler the procedure the better. 
Gastric resection is contra-indicated. Spontaneous 
recoveries have occurred. 

For chronic suppurative gastritis the initial 
problem is usually relief of alkalosis and pyloric 
obstruction. It is generally considered that pa- 
tients recovering following operation did so in 
spite of rather than because of operation. This 
may be true so far as the infection itself is con- 
cerned, but the successful relief of pyloric obstruc- 
tion is of undeniable benefit. 


Case 1. P.B.B.H. Surg. No. 57809. A student nurse, 
aged 21, developed an aching pain in the middle of the back 
and shortly thereafter became nauseated. She vomited 
about an ounce of orange-colored fluid. During the after- 
noon she perspired freely, developed a headache, and had 
4 watery bowel movements. Twenty-four hours later she 
had a shaking chill and her temperature was found to be 
103 degrees F. Headache persisted and again the next 
afternoon a chill occurred which lasted for 3 hours. She 
felt a sensation in the epigastrium of a lump moving up 
and down beneath the xiphoid. She was admitted to the 
medical service. 

At this time the patient was a well developed, fairly well 
nourished young woman exhibiting a marked malar flush. 
The temperature was 104 degrees F., pulse rate 110 per 
minute, and respiratory rate 20 per minute. The tonsils 
were absent, but there was injection of the vessels over tlie 
anterior pillars and the pharynx was quite red. There were 
several small, discrete, tender lymph nodes in the anterivr 
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Fig. 2. a, left. Photomicrograph of section which shows 
extensive leucocytic infiltration and necrosis of muscle 
and submucosa. X200. b, Photomicrograph of section 


cervical chain on the left. The abdomen was symmetrical 
in contour and not distended; no mass, spasm, tenderness, 
hernia, or fluid demonstrable by abdominal examination. 

The urine was hazy yellow, alkaline in reaction, and had a 
specific gravity of 1.018; it contained the slightest possible 
trace of albumin, 2 to 3 white blood cells, many hyaline and 
granular casts. The hemoglobin measured gs5 per cent, the 
red blood cell count was 4,800,000, and the leucocyte count 
was 14,800 with 87 per cent polymorphonuclear leucocytes. 
Repeated blood cultures were negative. A hemolytic 
streptococcus, among other organisms, was cultured from 
the throat. 

During the first and second days the temperature varied 
from normal to 102 degrees. On the third day there was a 
recurrence of malaise, anorexia, nausea, and vomiting. 
Diffuse abdominal tenderness without muscle spasm grad- 
ually developed; this was most marked in the lower abdo- 
men at first but later shifted to a localized band of tender- 
ness extending from the left hypochondrium across the 
epigastrium to the right hypochondrium. The epigastrium 
became full but no definite mass was palpable. On the 
sixth day the temperature went to 106 degrees following a 
chill. The blood culture was again negative. The patient 
complained of a constant aching sensation in the epigas- 
trium but the abdomen remained soft with the same 
distribution of tenderness. Pelvic examination at this time 
located only diffuse tenderness in both vaults and the 
presence of a creamy white vaginal discharge without pus 
cells but loaded with many gram positive cocci. She was 
placed in high Fowler’s position and felt more comfortable. 
Vomiting persisted and the fluid intake was maintained by 
parenteral administration. The vomitus consistently was 
a green watery fluid containing no free hydrochloric acid 
and from 10 to 50 degrees of total combined acids. 

Fluoroscopic examination of the chest showed the dia- 
phragm to move equally and well on the 2 sides. There 
was no evidence of air beneath the diaphragm. Fluoro- 
scopic examination of the abdomen 20 and 60 minutes 
after a single swallow of barium showed the barium to be 
completely retained in the stomach (Fig. 1). 

From the ninth to the twelfth hospital day the tempera- 
ture persisted at a level of 103 to 104 degrees. The white 
blood cell count fell during this time from 28,000 to 15,000 
per cubic millimeter. The upper abdominal tenderness 


which shows no necrosis but the presence of a diffuse in- 
filtration of polymorphonuclear leucocytes between the 
bundles of muscle. X 300. 


became greater but still there was no rigidity of the 
muscles. Rebound tenderness became more striking and 
the pain was consistently referred to the left hypochon- 
drium. There were ever increasing signs of peritoneal 
irritation and of a localized inflammatory procéss in the 
upper abdomen. Necessity for exploratory laparotomy be- 
came evident. Pre-operative diagnosis, acute pancreatitis. 

A midline epigastric incision was made; the stomach was 
found to be extremely reddened, thickened, and boggy to 
palpation. The liver and omentum were adherent to it. 
The former was freed and the lesser curvature investigated 
in search of a perforated ulcer, which was not present. 
The stomach, which was lying quite low in the abdomen, 
was lifted up and examination of the underlying intestines 
showed no evidence of a general peritonitis. A hypodermic 
needle was inserted into the stomach wall and a creamy 
white, non-odorous pus was aspirated. An incision was 
made through the muscularis, which was about 1 centi- 
meter thick, entering into a diffuse plane of purulent, 
viscid fluid. In this lake of pus, which was seen to lie 
between the muscularis and the mucosa, was a tough 
slough which was the remains of the submucosa. Material 
was obtained for microscopic study and culture. Thorough 
irrigation and aspiration of the infected submucous plane 
was performed after careful walling off for protection of 
the general peritoneal cavity. The suppurative process was 
not localized but seemed to surround the entire stomach 
from cardia to pylorus. The duodenum was normal in 
appearance and consistency, as were the gall bladder and 
pancreas. 

Decision as to how to treat this unusual condition was 
quite difficult. That drainage of the suppurative process 
was necessary was obvious, but this would have to be done 
in such a manner as to protect the uninvolved peritoneal 
cavity. The only conceivable means of accomplishing this 
was to exteriorize the anterior wall of the stomach at the 
site of drainage. This was done by stitching the peritoneum 
to the stomach in the lowermost portion of the wound about 
the open infected sinus tract. The wound above this was 
closed with a continuous suture of silk and interrupted silk. 
The skin and subcutaneous tissues were left open. The 
gastric mucosa was not opened at any point during the 
operation. The patient withstood the procedure well con- 
sidering her debilitated condition. A transfusion of 600 
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Fig. 3. The healed abdominal wound in Case 1, 4 


months after operation. The gastric fistula closed spon- 
taneously 10 weeks after operation. 


cubic centimeters of citrated blood was given and this was 
followed by the administration of 3,600 cubic centimeters 
of parenteral fluids in the ensuing 12 hours. Postoperative 
diagnosis, acute suppurative phlegmonous gastritis. 

The next day her temperature was 105.8 degrees; a pure 
growth of hemolytic streptococcus was obtained from the 
cultures of the pus in the gastric submucosa. The ad- 
ministration of sulfanilamide subcutaneously was im- 
mediately started; 5 grams were given by hypodermoclysis 
on the first postoperative day and 8 grams on the second 
day. During the next 8 days a maintenance dose of 4 
grams daily was administered via the same method. Blood 
transfusion was repeated on the fourth day. On the fourth 
postoperative day a spontaneous perforation of the gastric 
mucosa occurred and the stomach contents began to drain 
into the wound. The wound was kept dry by constant 
suction with a perforated rubber catheter. 

During the first 3 days after operation the temperature 
gradually fell from 106 to tor degrees F. Thereafter it 
assumed an average elevation of 102 degrees for a week. 
The sulfanilamide content of the blood was found to be 
12 milligrams per cent. It was discontinued after 10 days’ 
administration as the patient was constantly quite cyanotic. 
The leucocytic count varied from 22,000 to 30,000 during 
this period. Twenty days after operation her temperature 
was 98.6 degrees and showed no further elevation during 
the remaining 32 days in the hospital. The drainage from 
the fistula had been at times as much as 2,600 cubic centi- 
meters in 24 hours. It usually contained no free hydro- 
chloric acid and a very low total acid. On 2 occasions it 
was found to contain only 5 units of free hydrochloric acid. 
The blood vitamin C level was found to be extremely low, 
0.05 milligram per cent on the sixth day, and daily ad- 
ministration of vitamin C intravenously was instituted 
until it was possible to begin a high caloric and high vitamin 
diet. The patient was discharged from the hospital 52 days 


after operation, quite well except for a very small sinu 
tract that needed change of dressing only once daily. 

Pathological report—microscopic examination: The mos 
interesting sections were (Fig. 2) those from the musculari 
and from portions of the serosa of the stomach. Here ther 
were extensive areas of complete degeneration and loss « 
structural detail. Such areas contained faintly basophili 
necrotic material, large numbers of polymorphonuclea 
leucocytes, and numerous cocci in short chains. One sectio 
of the muscular coat in addition to this acute inflammator 
reaction showed several areas of granulation tissue in whic 
there were numerous proliferating fibroblasts. Occasionall, 
there was a faint zone of collagen about single or sma’! 
groups of fibroblasts. Dr. Wolbach, in reviewing these sec- 
tions, was impressed by the lack of collagen formation by 
the cells of the granulation tissue. Such a striking lack, in 
his opinion, was probably indicative of vitamin C deficiency. 
Consequently, he advised that the patient receive vitamin 
C in some form as part of her therapy. One large lymph 
node section showed a marked inflammatory reaction and 
intense infiltration with polymorphonuclear leucocytes. 

Diagnosis: Acute phlegmonous gastritis due to hemolytic 
streptococcus; vitamin C deficiency. 

The patient was readmitted to the hospital for examina- 
tion 4% months after the beginning of her illness. The 
small gastric fistula had gradually closed during the first 
6 weeks at home (Fig. 3). Her appetite returned and there 
was a 30 pound gain in weight associated with a return to 
normal strength. Gastric analysis at this time showed no 
free acid in the fasting contents or after an alcohol test 
meal, but after histamine 60 units of free acid was present 
in the first specimen and 110 units in the second specimen. 
The red cell count of the blood was 5,210,000 and the 
hemoglobin measured go per cent. The blood vitamin C 
level was measured at 0.29 milligram per cent as contrasted 
to 0.05 milligram per cent 4 months previously, a few days 
after operation. 

The report of a roentgenographic gastro-intestinal series 
is as follows: The esophagus appeared normal. The stom- 
ach was median in position, smooth in outline with good 
peristalsis and normal rug. There was a constant notching 
on the lesser curvature at the first portion of the antrum 
(Fig. 4), otherwise findings normal. The normal filling 
and emptying, the good peristalsis, and regaining of normal 
ruge were roentgenographic evidences of complete recovery. 

Ten months after her illness the patient continues to be 
quite well and has resumed her duties as a student nurse. 
Gastric analysis now shows a free hydrochloric acid content 
of 20 to 25 units in the fasting contents of the stomach and 
the blood vitamin C level is normal. She is entirely free of 
any abnormal gastric symptoms. Urinalysis is negative. 

Case 2. P.B.B.H. Surg. No. 59159. A white man, aged 
57 years, entered the hospital because of abdominal pain 
and vomiting of 6 days’ duration. The patient had suffered 
with indigestion for 12 years. Eighteen months before 
admission he was examined in another hospital and treat- 
ment administered for a duodenal ulcer with obstruction. 
At that time the gastric contents showed a free acid of 51 
degrees and a total acid of 64 degrees. He was quite 
improved with diet and alkaline therapy. Fourteen months 
later he was treated on the surgical service of this hospital 
for duodenal ulcer with obstruction and alkalosis. Gastric 
retention of 500 cubic centimeters gradually diminished ‘0 
no retention after 2 weeks and the alkalosis cleared up :t 
the same time. He was discharged after 2 weeks of treat- 
ment. Four months later he was admitted to the medical 
service with the complaints mentioned. Again he was found 
to be in a state of alkalosis from persistent vomitinz. 
Aspiration of the stomach contents yielded as much :s 
1,000 cubic centimeters of retained fluid at times. Te 
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arbon dioxide combining power of the blood was go 
olumes per cent and blood urea nitrogen measured 59 
iilligrams per cent. After 1 week the patient was trans- 
rred to the surgical service. 

At operation a hard, rubbery mass, which practically 

cluded the duodenum, was found 1 inch below the 

ylorus. The gall bladder and omentum were adherent to 
iis area and it was felt unwise to separate the adhesions. 
he stomach was large and on its anterior surface, 4 inches 
ove the pylorus near the greater curvature, there was an 
flamed, indurated area. The gastrocolic omentum near 
iis region was edematous. Incision was made into the 
j flamed gastric wall and a biopsy made; closure of the 

omach wall was made with interrupted silk sutures. A 

ysterior gastro-enterostomy was then made and the abdo- 

en closed without drainage. The postoperative course 
as uneventful and patient was discharged 2 weeks later. 

Pathological report—microscopic examination: The tis- 
sue removed from the wall of the stomach consisted of 
serosa and a portion of the muscular coat. There was no 
exudate on the surface. The serosa was edematous and was 
infiltrated with inflammatory cells which, for the most part, 
were eosinophils. Similar groups of cells were seen to 
extend between the bundles of muscle and to lie about the 
vessels. Similar cells were seen in the vessel walls in some 
places. No micro-organisms were demonstrated. The 
specimen represented a subacute inflammatory reaction in 
the muscular and submucosal coats of the stomach. A 
similar reaction might be found about the base of an ulcer 
or it might represent a more widespread reaction of 
gastritis. A section of lymph node showed no evidence of 
inflammation or tumor. 

Diagnosis: Acute and subacute inflammation of the 
muscle and serosa of the stomach. 

Four months after operation the patient is entirely well. 
He has gained weight and is working regularly. A gastro- 
intestinal roentgenographic series at this time shows that 
the posterior gastro-enterostomy is functioning well. There 
is no crater or tenderness present but the gastric ruge 
appear definitely thickened and tortuous. 


This case represents a mild form of the type of 
localized gastritis originally mentioned by Ver- 
andaeus. It also serves to remind one of Cruviel- 
hier’s hypothesis of the interrelationship of gas- 
tritis and ulcer. 


Case 3. P.B.B.H. Surg. No. 3684. A salesman, aged 
34 years, entered the hospital complaining of ‘‘stomach 
trouble.” For 6 weeks there was loss of appetite and for 
4 weeks postprandial epigastric pain and vomiting. Soda 
did not relieve the pain and it was aggravated by all kinds 
of food. Pain and vomiting became progressively worse 
and the presence of coffee-ground-like material was noticed 
in the vomitus. 

Upon physical examination the patient was found to be 
well developed and well nourished. In the epigastrium 
there was very slight spasm of the rectus muscles and some 
tenderness on moderate pressure. A positive guaiac test 
was found upon examination of the stool. Gastric analysis 
showed 52 degrees of free hydrochloric acid and a total 
acidity of 85 degrees. The gastric contents consisted of 
coffee-ground-like material. The leucocyte count of the 
biood was 14,800 per cubic millimeter; the hemoglobin 
neasured 120 per cent, and the erythrocyte count was 
5,752,000 per cubic millimeter. Four hours after adminis- 
tration of a bismuth meal there was a very large residue in 
te stomach visible by fluoroscopy. The stomach was low 
i) position and appeared atonic. There was an irregularity 





Fig. 4. Roentgenogram of the stomach, Case 1, during a 
gastro-intestinal series 4 months after operation shows a 
constant notching on the lesser curvature in the first portion 
of the antrum. Emptying of the stomach was normal at 
this time. 


in the region of the pylorus suggestive of an ulcer in this 
region. The pre-operative diagnosis was that of ulcer on the 
lesser curvature of the stomach. 

Operation was performed by Dr. John Homans. The 
gall bladder was adherent to the base of the mesocolon. In 
the region of the pylorus the sphincter seemed unusually 
thick and blended into an area of induration which extended 
medially along the greater curvature for 34 of an inch. 
At this region the stomach wall was thickened and felt like 
the induration of a carbuncle. The stomach was opened 
and the wall along this portion of the greater curvature 
close to the pylorus was found to be about 1 centimeter 
thick. The cut tissue had a grayish, granular appearance. 
A biopsy of the tissue was made and the pathologist 
reported a diagnosis of acute suppurative gastritis. In 
spite of the condition of the stomach wall a Finney 
pyloroplasty was performed. The operation was quite 
difficult owing to the thickness of the gastric wall. At 
completion of the plastic procedure there was a pyloric 
stoma which would admit 2 fingers. 

Eighteen days later the patient was discharged in 
excellent condition. Roentgenographic examination of the 
stomach at that time after a bismuth meal showed only a 
small residue. The peristaltic waves were active. Six 
months later the patient had gained 30 pounds and had 
been at work 4 months without symptoms. Eight years 
later a roentgenographic gastro-intestinal examination 
showed a residue of 10 per cent of ingested barium at 6 
hours. The outline of the stomach was smooth and the 
pylorus was wide. The second portion of the duodenum 
showed a sharp kink but no dilatation to indicate obstruc 
tion. The impression was that the pyloroplasty was func- 
tioning well. 
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Histological report: The mucus membrane of the stom- 
ach was infiltrated with many polymorphonuclear leuco- 
cytes and round cells. The capillaries were dilated and 
there was some extravasation of blood. The mucous mem- 
brane in places was ulcerated. 

Diagnosis: Acute suppurative gastritis. 


SUMMARY AND CONCLUSIONS 


One of our patients, Case 1, had severe, acute, 
diffuse phlegmonous gastritis owing to infection 
by a hemolytic streptococcus. Marsupialization 
of the stomach and drainage of the infection, 
followed by administration of sulfanilamide, re- 
sulted in cure. We believe that adequate drainage 
of the suppurative process played the major réle 
in the ultimate recovery of this patient but it is 
impossible to evaluate the effect of sulfanilamide 
and vitamin C. The finding of little collagen 
formation in the granulation tissue suggested to 
the pathologist the existence of a vitamin C 
deficiency which was corroborated by blood de- 
terminations. It is apparent that this deficiency 
developed during the acute illness; however, one 
cannot be certain of this. In any event, there 
were specific indications for each of the thera- 
peutic measures instituted and a fortunate recov- 
ery from an illness that ordinarily has an 80 to go 
per cent mortality was obtained. 

Our 2 other patients had localized areas of sup- 
purative gastritis. In Case 2 there was a pyloric 
stenosis due to an obstructing duodenal ulcer; 
a biopsy specimen of a distant area of localized 
gastritis was obtained and a gastro-enterostomy 
was performed for relief of the obstruction. There 
was no visible or palpable relation between the 
ulcer and the suppurative process. In Case 3 the 
patient had chronic pyloric obstruction which was 
caused by a localized gastric phlegmon. Pyloro- 
plasty resulted in relief of the obstruction. As the 
patient recovered and was well 8 years later, it 
must be assumed that this was a low grade inflam- 
matory process that subsided spontaneously after 
relief of pyloric stenosis. An ulcer of the stomach 
or duodenum was not demonstrable then or later. 

It is important for the clinician to be cognizant 
of these two forms of suppurative gastritis in 
order that the diagnosis may be established more 
often and, accordingly, more knowledge obtained 
of the pathogenesis of a disease which, though 
apparently rare, may at the same time be closely 
related to a more common disease, peptic ulcer. 


This small report again emphasizes the dependence of 
the surgeon on the pathologist, and we acknowledge our 


deep gratitude to Dr. S. B. Wolbach and Dr. Darrell Ayer 
Their notation of a vitamin C deficiency in Case 1, from a 
study of the histological preparation, may have been the 
determining factor in the recovery of this patient. 
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OBSERVATIONS ON ACUTE APPENDICITIS 


A Series of 635 Cases 


IRVING BUSCH, M.D., F.A.C.S., and A. H. SPIVACK, M.D., 
New York, New York 


UMEROUS papers on appendicitis 
have been appearing in the recent 
literature. The value of these papers 
lies in the fact that the mortality of 

this disease is still out of keeping with the im- 
provement in diagnosis and in operative tech- 
nique. It is in the hope that we shall be able to 
add further evidence as to some of the factors 
causing this disparity that we offer this paper. 

This analysis of appendicitis is based on 635 
consecutive cases in which patients were operated 
upon at the Beth Israel Hospital. Both private 
and ward cases are included and the operations 
were performed during the period between Janu- 
ary I, 1931, and July 1, 1936. The cases were in 
no way selected; they include every case in which 
operation was performed during the period men- 
tioned and in which the microscopic pathological 
report was acute appendicitis. Neither cases of 
chronic appendicitis nor those in which the 
appendix was removed incidentally during a 
laparotomy for some other disease have been 
included. Practically every member of the sur- 
gical staff of the hospital is represented in the 
series and in addition some twenty house officers 
performed many of the operations under the 
supervision of a member of the attending surgical 
staff. 

The cases were divided into four main catego- 
ries according to their macroscopic pathology; 
namely, acute appendicitis, acute appendicitis 
with local peritonitis, gangrenous appendicitis, 
and appendiceal abscess. The group of gangre- 
nous appendicitis cases was further subdivided 
into perforated and non-perforated cases. 

To make easier a comparison of this report 
with others in the literature, we should like to 
define the first two groups; the latter two groups 
are self-explanatory. The classification of acute 
appendicitis we limited to those cases in which 
there was no macroscopic evidence of peritoneal 
involvement of the appendix other than a rough- 
ening of its serosa; the group of cases of acute 
appendicitis with local peritonitis to those in 
which there was thick fibrinous exudate covering 

From the Surgical Service of Beth Israel Hospital. 


the appendix or the surrounding viscera, or fluid 
in the peritoneal cavity. 
A tabulation of our series is shown in Table I. 


TABLE I.—CLASSIFICATION OF CASES 


Cases 
I. Acute appendicitis............. Des orien iien IgI 
II. Acute appendicitis with local peritonitis....... 200 

III. Gangrenous appendicitis 
A. Non-perforated..........2.002000056. FOX 
B. Perforated......... Sctreetee rene 52 
IV. Appendiceal abscess........... er ae 
Total 635 

HISTORY 


Some factors in the history were studied in 
order to evaluate their importance. In 194 
patients (30.7 per cent of the total series), there 
was a history of one or more previous attacks. 
From these figures it can be seen that the inci- 
dence of acute appendicitis is much higher than 
would be indicated by vital statistics, inasmuch 
as many of them do not come to operation until 
they have had one or more previous attacks. In 
view of the high incidence of previous attacks in 
our series, it offers a diagnostic aid. 

Chronic constipation as a predisposing factor 
is relatively unimportant, occurring in only 106 
cases (16.7 per cent). Dietary indiscretion played 
little or no part in this series as it was present 
in less than ro patients. 

Nausea and vomiting were very frequent symp- 
toms in the immediate history, nausea occurring 
in 458 cases (72.8 per cent) and vomiting in 378 
cases (60.1 per cent). Pain was an invariable 
symptom in our series, the location varying, but 
most often was confined to the right lower quad- 
rant of the abdomen during the course of the 
disease. 

Chills were present in 41 cases of this series and 
it was noted that although these cases were dis- 
tributed more or less equally throughout the 
various groups here tabulated, the mortality rate 
in those patients who had chills in the history was 
7.3 per cent in contradistinction to the average 
mortality for the whole series of 2.2 per cent. 
The chills as a rule occurred at the onset of the 


241 











242 SURGERY, GYNECOLOGY AND OBSTETRICS 


illness. A more advanced pathology was found 
in these cases, for 25 of the 41 cases with chills 
were in groups III and IV. Chills in the history, 
therefore, warrant a more guarded prognosis. 

Diarrhea and frequency of urination were found 
to be relatively infrequent, the former occurring 
in 12 patients and the latter in only to. 


SIGNS AND LABORATORY DATA 


Abdominal tenderness was a constant sign and 
preponderantly situated in the right lower half of 
the abdomen. The localization of the point of 
tenderness was, however, no indication of the 
exact position of the appendix. 

A study of the pulse rate demonstrated a defi- 
nite relationship to the severity of the patho- 
logical process, a pulse rate over 120 being present 
in a much larger proportion of the cases with 
more advanced pathology. 

In cases of acute appendicitis, only 6 per cent 
had a pulse rate above 120; in those with acute 
appendicitis with local peritonitis the pulse rate 
was above 120 in 10 per cent; whereas in cases of 
gangrene of the appendix without perforation, 
16 per cent of the cases had a pulse rate above 
120. Abscess cases showed a pulse rate above 120 
in 21 per cent, while gangrene with perforation 
had the greatest percentage, namely 30 per cent. 

Blood counts were done in 474 patients and 
were found to be a very reliable indication of the 
severity of the pathological process. Only 46 
cases of the 474 had a white blood count below 
10,000 cells per cubic millimeter. A blood count 
over 15,000 was found in 50 per cent of the cases 
of acute appendicitis; in 60 per cent of those with 
local peritonitis; in 72 per cent of those with 
gangrene whether perforated or not; and in 53 
per cent of the cases of appendiceal abscess. In 
view of the constancy of the elevation of the 
white blood count in the more severe cases of 
acute appendicitis, we feel that even if the diag- 
nosis is apparently obvious, a blood count should 
be done to aid in diagnosis and prognosis. 

FACTORS IN INCIDENCE 

The age distribution of our series was similar to 
that reported in the literature. Our oldest patient 
was 84 years, and our youngest 18 months. The 
largest number of cases occurred in early adult 
life and during adolescence; 74.2 per cent of our 
cases were less than 30 years of age. 

The distribution as far as sex was concerned 
was 385 males and 250 females in the approximate 
ratio of 3 males to 2 females. 

An interesting finding was the seasonal inci- 
dence of acute appendicitis. During the 6 month 


period from March to September, twice as man, 
cases of acute appendicitis occurred as during the 
other 6 months. Speculation on the above finding 
might lead one to suspect that there may be som: 
relationship between the occurrence of acute 
appendicitis and the increased number of intes 
tinal disorders during these months. From such a 
brief study, it is impossible to arrive at a definite 
conclusion. 


FACTORS IN PATHOLOGY 


Our cases were studied from the standpoint oi 
the relationship between the pathological process 
found at operation and the duration of the pre 
ceding symptoms. In general, it may be said that 
with a longer history the pathological findings 
were more advanced. Where the history was less 
than 12 hours, only g per cent of the cases were in 
groups III and IV. A history of 12 to 24 hours 
showed 28 per cent of the cases in these two 
groups, and 46 per cent of the cases with a 24 to 36 
hour history fell into these groups. Further, a 
36 to 48 hour history showed 50 per cent, and a 
48 to 72 hour history 70 per cent of all cases 
belonged to groups III and IV. A history of 72 
to 96 hours presented 70 per cent of the cases in 
these groups, and finally a history of more than 
96 hours placed 82 per cent of all the cases into 
the two groups mentioned. 

A short history, however, does not preclude the 
presence of an advanced pathological process as 
evidenced in 16 cases of gangrenous appendicitis 
with perforation in which the history was of less 
than 24 hours’ duration. 

Catharsis as a factor in increasing the mortality 
rate in acute appendicitis has been repeatedly 
stressed. In an attempt to evaluate the influence 
of cathartics in this disease, we studied the rela- 
tionship between catharsis and the type of 
pathology found at operation. 

Since all the deaths in our series occurred in 
cases of gangrene of the appendix (group III) and 
in the appendiceal abscess cases (group IV), a 
comparison was made between the percentage of 
cases falling into these two groups on the basis o/ 
taking cathartics. Information on this point was 
available in 615 cases. In 420 cases in which no 
cathartics were taken, 31.5 per cent of the cases 
belonged to groups III and IV; in 195 cases in 
which cathartics were taken, 49.4 per cent be- 
longed to groups III and IV. In general, in this 
series, a definite swing to a more serious type oi 
pathology was noted with the taking of cathartics. 
Appendiceal abscess, for instance, occurred twice 
as often in our series in those who had taken 
cathartics as against those who had not. 
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FACTORS IN MORTALITY 

There were some outstanding factors that were 
noted in studying the mortalities in our series. 
Foremost was diabetes. Although there were 
only 10 patients with accompanying diabetes, it 
is significant that 3 of the deaths were in this 
group, representing a mortality of 30 per cent. 
These patients were in an older age group than 
the average for the whole series, but when com- 
pared to a similar age group without diabetes, it 
was found that the mortality was 714 times as 
great. The pathological condition found at opera- 
tion in all cases with one exception was very 
advanced. In view of these facts, cases of acute 
appendicitis accompanied by diabetes offer a poor 
prognosis and therefore operation should be car- 
ried out without delay. 

In the series were 17 patients who gave a his- 
tory of cardiac decompensation at some time in 
the past. There was one death in the group, but 
this patient also had diabetes. This observation 
confirms the general impression that heart disease 
per se is no contra-indication to urgent surgery in 
acute appendicitis. Compensated cardiac dis- 
ease, in our experience, does not alter the prog- 
nosis in any way. 

We feel that the duration of the disease before 
operation and the taking of cathartics represent 
the two major factors in mortality. A study of 
the 15 deaths in this series from this standpoint 
bears out this contention. 

The average duration of the disease before 
operation in the 15 mortalities was 5.4 days. 
Twelve of these 15 cases had a history of symp- 
toms varying from 3 to 14 days. 

A history concerning the taking of cathartics 
was not obtained from 2 patients, but of the 13 
others, 8 had taken cathartics. This confirms 
the impression gained from our series and sub- 
stantiates the extreme danger of catharsis in 
acute appendicitis. 

TECHNICAL FACTORS IN TREATMENT 

In view of the tendency of surgeons to avoid 
drainage in cases of acute appendicitis, we studied 
our series with this in mind. 

Drainage was used in only 10 of 191 cases of 
acute appendicitis; in 33 of 200 cases of acute 
appendicitis with local peritonitis; in 45 of 103 
cases of gangrenous appendicitis without perfora- 
tion; in 48 of 52 cases of gangrene with perforation; 
and in 84 of g1 cases with appendiceal abscesses. 

Some explanation as to the omission of drainage 
in the cases of gangrenous appendicitis with 
perforation and abscess is necessary. The 4 cases 
of perforation of the appendix in which no drain- 


age was used were all cases in which the perfora- 
tion was occluded by omentum or by adjacent 
intestine, and in the opinion of the surgeon there 
was no reason for drainage. ‘The 7 cases of 
abscess which were not drained were all mesenteric 
abscesses removed in toto together with the 
appendix without opening into the abscess and 
were therefore judged to be relatively clean cases. 

Drainage was also studied as to its effect on the 
length of hospitalization. In 180 cases of acute 
appendicitis, with no drainage, the average stay 
was 12.2 days; in 10 cases of similar pathology in 
which drainage was used, the average stay was 
14.4 days. In 167 cases of acute appendicitis with 
local peritonitis in which drainage was not used, 
the average stay was 13.8 days, whereas 33 
patients with similar pathology in whom drainage 
was used, remained in the hospital 17.2 days. 
Fifty-eight patients with non-perforated gangre- 
nous appendicitis in whom drainage was not used 
had an average hospital stay of 16.7 days; 42 
patients in this same group in whom drainage 
was used had an average stay of 15.6 days. 

In the next two groups, namely those in which 
perforation had occurred and those that pre- 
sented appendiceal abscess, no such comparison 
was necessary because very few cases in these 
groups were undrained, in conformity with gen- 
eral opinion. 

These figures show conclusively that drainage 
prolonged the hospital stay in the first two 
groups. In our series an average increase of 3 
days in the period of convalescence occurred 
when drainage was used. In the group of non- 
perforated gangrenous appendicitis, the average 
hospital stay of the drained cases was apparently 
shorter than that of the undrained cases. This 
can be explained by the fact that the 2 mortali- 
ties in this group occurred in 2 drained cases and 
death occurred on the second and fourth days. 
Although the 2 patients who died had drainage, 
the number is insufficient to draw general con- 
clusions. An additional fact to be considered is 
that the patients with drainage all left the hos- 
pital with some degree of discharge from their 
wounds and on this score undoubtedly had a 
longer convalescence than those not having drain- 
age. Generally, with the passing of time, fewer 
patients in the group of non-perforated gangre- 
nous appendicitis are being drained. Drainage is 
now practically limited to patients with perfora- 
tion or abscess. 

As a point of interest, the Battle-Kammerer 
incision was used in all but 1 case. 

There were two methods of treatment of the 
appendiceal stump, namely, non-peritonealiza- 
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tion of the stump and peritonealization by means 
of a cuff, except in 10 cases in which a pursestring 
suture was used. We were unable to discover any 
significant changes in the postoperative course 
that could be attributed to the variations in the 
treatment of the appendiceal stump. 


COMPLICATIONS 


A study was made of the various complications 
that arose in relation to the pathology found in 
the appendix in order to see in which type of case 
the various complications were more frequent. 
The following paragraphs will be devoted to an 
enumeration of these complications in relation to 
pathological headings previously used in this paper. 

The first complication studied was infection of 
the wound. The criterion of an infected wound 
was the presence of bacteria in the fluid obtained 
from the operative wound. Wound infections 
were directly proportional to the seriousness of 
the infection in our series, occurring in 5.2 per 
cent in group I, in 9.5 per cent in group II, in 14 
per cent in type IIIA, in 28.8 per cent in group 
IIIB, and in 15.5 per cent in group IV. 

Of course patients in whom drainage was insti- 
tuted would be more likely to develop an infec- 
tion of the wound due to the possibility of organ- 
isms being disseminated from the drainage tract 
into the various abdominal layers. In spite of 
this, however, the relatively higher percentage of 
infections speaks for the probability of the wound 
being infected by the operator’s hands or by 
instruments at the time of operation. We feel 
that all the layers of the abdominal wall should 
be protected during the entire operation in order 
to minimize contamination of the wound. 

Postoperative ileus occurred in 9 cases which 
represents 1.4 per cent of the total series. Of 
these g patients, 3 died. Fourteen patients 
developed a postoperative abscess which required 
subsequent drainage. Of this group 3 were in 
patients with acute appendicitis, 4 in patients 
with acute appendicitis with local peritonitis, and 
7 were in patients who had an abscess at the time 
of operation. Pylephlebitis and multiple liver 
abscesses occurred in 4 patients, all of whom died. 
Two were in patients with gangrene and perfora- 
tion of the appendix, and the 2 others were in 
cases of appendiceal abscess. There was one 
case of subphrenic abscess in a patient with a 
perforated gangrenous appendix. Embolization 
of the pulmonary artery occurred twice but was 
not fatal. Atelectasis occurred in 2 cases. Phle- 
bitis as a complication occurred 5 times. Pneu- 
monia occurred in 7 patients. One of these 
patients developed an empyema of the chest 


that had to be drained. Hemorrhage from the 
wound occurred in 3 patients and in 1 case was 
a contributory cause of death. Evisceration 
occurred three times without fatality. Fecal 
fistulas occurred in 4 cases of abscess but all 
closed spontaneously. 


DISCUSSION OF MORTALITIES 


Although the mortality rate for the whole 
series is 2.2 per cent and compares favorably with 
other reports, we feel that an analysis of the 
deaths on the basis of the pathological groupings 
used in this paper is worth while and would tend 
to dispel the optimism that might be created by 
this low mortality (Table II). 


TABLE II.—MORTALITY ACCORDING TO 
PATHOLOGICAL GROUPS 


Mortality 
Cases Deaths per cent 
Acute appendicitis 1gI ° ° 
Acute appendicitis with 
local peritonitis 200 ° ° 
Gangrenous appendicitis: 
Non-perforated 101 2 2.0 
Perforated 52 7 13.4 
Appendiceal abscess gl 6 6.6 


We are of the opinion that the incorporation of 
a separate group of cases of spreading peritonitis 
would offer a better classification of acute appen- 
dicitis. 

To determine accurately the cases that could 
belong to such a group would be difficult, because 
such a diagnosis depends too much upon the per- 
sonal impression of the operating surgeon. It is 
not unusual to see cases in which the interpreta- 
tion at the time of operation was that of a severe 
spreading peritonitis. In many of these cases, 
the postoperative recovery was so rapid and 
uneventful that the interpretation at operation 
appeared doubtful. On the other hand, the 
experience of finding a relatively mild peritonitis 
at operation with ensuing postoperative reaction 
that was more befitting a case of spreading peri- 
tonitis, was frequent enough. 

Those patients who presented free pus in the 
peritoneal cavity undoubtedly included all the 
cases of spreading peritonitis. Computing our 
mortality on the basis of this group alone, we 
arrived at the following: in the group of non- 
perforated gangrenous appendicitis, there were 9 
cases with 2 deaths, a mortality of 22.2 per cent: 
in the group of perforation and gangrene of the 
appendix, there were 25 cases with 7 deaths, a 
mortality rate of 28 per cent; and in the group oi 
appendiceal abscess, there were 19 cases with 6 
deaths, a mortality rate of 31.6 per cent. 
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SUMMARY AND CONCLUSIONS 

A series of 635 cases of acute appendicitis oper- 
ated upon during a 5 year period was discussed 
from the viewpoint of etiology and factors in 
mortality and pathology. The total mortality 
for the whole series of cases was 15, or 2.2 per 
cent. 

This represents an unselected group of cases, 
the operations being performed by about 70 
different surgeons, including 20 house surgeons. 

The technique must be as meticulous as in any 
major abdominal operation. None of the mortali- 
ties in this series could be attributed to the house 
officers as the patients upon whom they operated 
were all selected and a member of the attending 
staff always assisted at operation. 

Since the object of this paper has been to 
analyze the mortality in acute appendicitis, we 
have discussed those factors which have con- 
tributed to mortality and have found the impor- 
tant factors to be the duration of the disease and 
the use of cathartics. Diabetes was also found 
to be a serious complication. 

The element of time cannot be overstressed, for 
the profession and the public should be made to 
realize the seriousness of waiting in these cases. 
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In a few patients the lesions progressed very 
rapidly, but these were the exception. 

From our study we can definitely assert that 
cathartics increase the severity of the disease. 
The fact that the taking of cathartics will increase 
the risk of a fatal outcome in acute appendicitis 
should be more forcefully brought to the atten- 
tion of the public. 

There should be no temporizing in cases sus- 
pected of being acute appendicitis when diabetes 
is a complicating factor because the pathological 
process advances with great rapidity in such cases. 

The group that produced the highest mortality 
in the series was that of gangrenous appendicitis 
with perforation. This is in complete agreement 
with the experience of others as reported in the 
literature upon this subject. Early operation and 
the omission of cathartics will prevent the prog- 
ress of the disease to the state of gangrene or 
perforation and thus the mortality will be lowered. 
The problém of treatment in such cases, however, 
is still far from solved. Since it is a general rule in 
our hospital to operate immediately when the 
diagnosis of acute appendicitis has been estab- 
lished, we are not in a position to evaluate other 
methods of treatment. 
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FEBRUARY, 1940 


SOME EXPERIMENTAL AND 
CLINICAL ASPECTS OF THE 
USE OF HEPARIN 

HE recent demonstration by the To- 

ronto group that heparin is not only 

an anticoagulant but is also a pre- 
ventive of thrombosis and that in purified 
form it has been administered to living ani- 
mals without injurious reaction has brought 
this drug to a position of great practical, 
clinical importance. 

The first experiments to investigate the ef- 
fect of heparin on thrombosis were done by 
producing thrombosis in peripheral veins in 
control animals. By means of heparin this 
thrombosis could be prevented in a high per- 
centage of cases. Arterial anastomosis was 
successful in a much higher percentage when 
heparin was used. Venous grafts, which in- 
variably became occluded when heparin was 
not used, remained patent when successful 
experiments were completed. This is the first 
event in which venous grafts could be used 
successfully. Shionoya’s experiment with an 





extracorporeal loop also provided further evi- 
dence of the effect of heparin in preventing 
thrombosis, as these tubes would remain clear 
so long as the clotting time was kept well 
elevated with heparin. Cardiac valves were 
placed experimentally in animals’ hearts quite 
successfully, when heparin was used. Arti- 
ficial emboli which caused severe reactions in 
the walls of the containing vessels, could be 
removed successfully and the vessels kept pa- 
tent when heparin was used. In numerous ex- 
periments on the portal system, heparin was 
shown to be effective in preventing throm- 
bosis. Organs were transplanted and the re- 
sult was successful in a high percentage of 
cases when the drug was used. Best and Sol- 
andt demonstrated that coronary arteries 
which became occluded after injecting scleros- 
ing solutions could be kept patent with the 
use of heparin. The mural thrombus, which 
forms rapidly on the infarcted area, was also 
prevented when heparin was given. These ex- 
periments by Murray combined with the evi- 
dence obtained from many clinical tests proved 
satisfactorily that heparin would prevent 
thrombosis. 

Multiple tests were also made to test 
whether or not heparin was toxic. As this 
substance went through its various stages of 
purification by Best, Charles, and Scott, its 
toxic properties gradually disappeared. When 
these workers finally succeeded in producing 
the crystalline barium salt of heparin, the 
toxic properties disappeared completely in 
animals. 

With heparin in a purified form, which had 
been found to be non-toxic in animals and 
which had been proved to prevent throm 
bosis as well as clotting, it seemed that a 
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suitable time had arrived to make a clinical 
test. Earlier clinical tests by other workers 
with less purified heparin revealed the fact 
that the drug was fairly toxic, but we hoped 
to find that this more purified form would be 
iree from these ill effects. In a clinical test by 
\lurray, MacKenzie, and Wilkinson, in more 
than four hundred patients there were no 
sensations from its administration and there 
were no thermal or other untoward reactions. 
Clotting times varying from twelve to thirty 
minutes were obtained regularly with no ill 
eifects. Recently a slight modification of the 
technique of producing heparin had appar- 
ently changed the substance somewhat, as 
there were febrile reactions in about half the 
patients receiving it. More recently these 
toxic effects have again been eliminated. 
Several patients have received heparin on 
more than one occasion and there has been 
no anaphylaxis in any of them. 

Heparin is given by a continuous drip 
through a steel needle lying in a superficial 
vein. In these four hundred patients, even 
though the needle was left at the same site 
in the vein for periods up to two weeks, there 
has been no thrombosis in these veins. This 
in itself is strong proof of the effectiveness of 
heparin in preventing thrombosis in human 
beings. Crawford and Jorpes have obtained 
good results by intermittent intravenous in- 
jections. 

With the use of heparin, twelve clinical 
embolectomies have been done. When the 
obstruction of the vessels was relieved, all of 
these vessels remained patent and the clin- 
ical results were entirely satisfactory. This 
is in great contrast with former embolec- 
tomies and with other palliative methods of 
treatment which were followed by gangrene 
in a high percentage of cases. 

As pulmonary embolism is a common post- 
operative complication and as it has been 
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proved that heparin would prevent throm- 
bosis, it was used in a group of cases after 
operation. There were more than three hun- 
dred in this group and while the number is 
too small from which to draw final conclu- 
sions, it is an interesting observation that 
none of the patients developed thrombosis 
or embolism even though many of them had 
undergone the types of major surgical oper- 
ations which are prone to develop throm- 
bosis and embolism. Hematomas occurred in 
five cases but none of these were of serious 
proportions and all the patients recovered. 
As it has been demonstrated experimentally 
that heparin will not dissolve or loosen a clot, 
it is obvious that in such cases vessels were 
left, which should have been ligatured. In 
ordinary good surgery when the large and 
medium sized vessels are tied off, heparin 
will not cause a hematoma. The bleeding 
from a capillary bed is not prolonged by 
heparin and the ordinary clotting processes 
act on these surfaces and are not changed 
by the presence of the moderately prolonged 
clotting times which are used in these clinical 
cases. 

As thrombosis is at least one factor in 
thrombophlebitis, a group of seventy-two 
patients with this disease were treated with 
heparin. The improvement in the clinical 
course was impressive. The pain, tempera- 
ture, and edema subsided much more rapidly 
than in a control group of cases. On the aver- 
age, these patients were treated for one week 
to ten days, at the end of which time they 
were out of bed exercising actively and able 
to be discharged from the hospital. In these 
cases the clotting time is elevated to about 
three times the normal level, varying be- 
tween fifteen and twenty minutes. Future 
work may show that some other level may 
be the optimum but to date this has been a 
quite satisfactory level. 
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In twenty-six of these patients pulmonary 
embolism had occurred. Many of these had 
massive embolisms giving the clinical pic- 
ture of a patient im extremis from this disease. 
Before treatment of these patients was un- 
dertaken, the possibility of further embo- 
lisms was considered, because a venous sys- 
tem in which active thrombosis is taking 
place, almost certainly contains other throm- 
bi, which may become detached at any 
moment. While the group of cases is too small 
from which to draw conclusions it is interest- 
ing that none of these twenty-six patients 
died of embolism. One, or possibly two 
might have had further small embolisms 
within the first few hours after treatment 
was begun but this was not proved. The re- 
mainder of the patients made a rapid re- 
covery with early marked relief of the res- 
piratory and cardiac distress, as well as relief 
of symptoms from the peripheral thrombo- 
phlebitis present in most of them. It is in- 
teresting to note that other workers, Olsen 
and Chargaff, have had similar experience 
with this type of case. While there is insuf- 
ficient evidence so far to advocate general 
use of heparin for this disease, it is worth 
further investigation, especially as palliative 
methods only, apart from operation, are 
available otherwise. 

The high mortality rate from progressive 
thrombosis in cases of mesenteric thrombosis 
involving a sufficient length of bowel to re- 
quire surgical resection, seemed to present a 
challenge to the effectiveness of heparin in 
the portal system. It was with great satisfac- 
tion that Murray and MacKenzie observed 
the recovery of the first four cases of this 
disease, in whom from two to seven feet of 
bowel had been resected, followed by treat- 
ment with heparin. These patients are alive 
and well today for periods varying from nine 
to eighteen months. Two other patients who 


were treated with heparin died, one of bron 
chopneumonia and the other of peritonitis 
Postmortem examination in both of these 
showed that there was no extension of throm- 
bosis and that the intestine was viable. This 
was one of the most important and critica! 
clinical tests of the effectiveness of heparin. 

In a few cases of splenectomy for familia! 
jaundice and other lesions in which porta! 
thrombosis causes a high mortality, heparin 
has also been used successfully and no throm 
bosis has occurred. 

In coronary and cerebral thrombosis, there 
is a possibility that heparin might be o/ 
value in preventing the extension of the dis 
ease. There have not been enough of these 
patients treated to know what effect heparin 
might have. In vegetative endocarditis when 
infection and thrombosis are combined, there 
is the possibility that heparin might control 
the thrombosis and, combined with a blood 
sterilizing drug, this disease might be cured. 
The number of patients treated in Toronto 
is too small to draw conclusions, and _ this, 
as most other stages of this work must still 
be considered to be in the experimental 
stage, even though encouraging results 
have been obtained elsewhere. In cavern- 
ous and lateral sinus thrombosis as well as 
in osteomyelitis when septic emboli are dis- 
charged, heparin has appeared ‘to be ol 
value. The number of patients treated is 
too small to draw conclusions. 

In blood transfusions, heparin has been 
used quite satisfactorily either by adding the 
drug to the blood as it is withdrawn, or by 
giving the donor a sufficiently large dose to 
change the clotting time of his blood. The 
results have been satisfactory with both 
methods. 

It is interesting that in one clinical case, 
Murray placed the external jugular vein as a 
graft, in a gap in the popliteal artery and with 
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heparin treatment the graft remained patent 
and functioned as part of the arterial system. 
Several end-to-end anastomoses of main ar- 
terial trunks have been done successfully in 
patients, and these have remained patent 
with the use of heparin. This opens the way 
for a wide application of this principle in 
many injuries and diseases of the vascular 
tree, which were formerly treated by ligation 
with disastrous results in some. While this 
work is still in the experimental stage, evi- 
dence is rapidly accumulating to show that 
heparin is of great value in dealing with in- 
juries, thrombosis, and diseases involving 
blood vessels. It probably has opened a new 
vista in the treatment of these lesions. 
D. W. Gorpon Murray. 


TREATMENT OF CHOLEMIC 
~ BLEEDING 

OMPETENT authorities have said 

that further improvements in the 

effectiveness of surgical procedures 
and reduction in the surgical mortality would 
be brought about chiefly by studies on the 
pathological physiology of diseases requiring 
surgical treatment. This type of work has 
been prosecuted with special vigor in recent 
years and in many fields notable improve- 
ments in surgical results have been accom- 
plished. One of the most interesting advances 
in this direction during the past few years has 
been made concerning the enigmatic problem 
of cholemic bleeding. 

During the past three years several groups 
of investigators in this country’ ? and abroad* 
independently have demonstrated that in most 
cases of jaundice or of primary hepatic in- 
jury a deficiency of prothrombin exists in 
the circulating blood which can be corrected 


‘Warner, E. D., Brinkuous, K. M., and Saitu, H. P. Proc. Soc. 
Exper. Biol. & Med., 1938, 37: 628-630. 

2 Butt, H. R., Snewt, A. M., and Osterserc, A. E. Proc. Staff Meet., 
Mayo Clin., 1938, 13: 74-30. 

*Dam, HENRIK, and GLAVIND, JOHANNES. Lancet, 1938, 1: 720-721. 
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by the administration of concentrates contain- 
ing vitamin K. Several of these authors have 
pointed out carefully that cases of severe he- 
patic damage are encountered occasionally in 
which there is no response to treatment with 
vitamin K and that treatment in general is 
accompanied by many serious pitfalls which 
can be overcome only by alertness and basic 
physiological knowledge of the whole problem. 

Several investigators have noted that in the 
course of treatment of patients with hypopro- 
thrombinemia, vitamin K frequently cannot 
be taken by mouth. The products formerly 
available were not suitable for effective par- 
enteral administration and a more pure prod- 
uct obviously was needed to supply adequate 
material for parenteral administration and to 
eliminate those unknown substances, other 
than vitamin K, which were being given when 
concentrates of alfalfa were employed. 

The clinical application of recent knowledge 
concerning vitamin K has been dramatic, but 
equally so have been the results of study of 
the chemistry of vitamin K. During the past 
year vitamin K, has been isolated in pure 
form from alfalfa and synthesis has proved it 
to be 2-methyl—3-phytl-1, 4-naphthoquinone.* 
A vitamin K, also exists and can be extracted 
from fish meal but its structure as yet has 
not been determined. Several synthetic com- 
pounds, possessing high antihemorrhagic ac- 
tivity, also have been discovered and of these 
compounds, phthiocol and 1, 4-dehydroxy 
2-methyl-3-naphthaldehyde administered in- 
travenously and 2-methyl—1, 4-naphthoqui- 
none administered by mouth have proved 
to be useful clinically. Of these compounds 
2-methyl-1,4-naphthoquinone possesses an 
antihemorrhagic activity nearly equal to that 
of pure vitamin K, and for patients with hy- 
poprothrombinemia this compound is effective 


in daily doses as small as 1 or 2 milligrams when 


‘ BINKLEY, S. B., MacCorquopaLe, D. W., THayer ,S. A.,and Dotsy 
E. A. J. Biol. Chem., 1939, 130: 219-235. 
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administered by mouth together with animal 
bile salts. This product is not soluble in water 
and further studies will determine whether or 
not it can be used parenterally. The com- 
pound is simple, fairly stable and possesses a 
high antihemorrhagic activity. Because of 
these qualities, adoption of this compound as 
a standard for vitamin K has been suggested. 

The various synthetic products, no doubt, 
will soon replace the more crude but effective 
concentrates of vitamin K now used and the 
availability of standardized materials which 
can be administered orally or intravenously 


give hope that surgical mortality attributed 
to cholemic bleeding itself will be relegated to 
the surgery of the past. It is perhaps well to 
remember that the discovery of thyroxin gave 
hope in the past that the cruder thyroid ex- 
tract would soon be replaced, but time has 
proved otherwise. It may be wise to continue 
the use of the old but tried concentrates of 
vitamin K which are known to be effective and 
without untoward reactions until the newer 
synthetic products have received wider clini- 
cal and experimental investigation. 
Hucu R. Burt. 








=] 


+} 
men 
vhir 
cern 
brai 
cire 
bart 
viev 
pose 
basi 
latte 
the 
imp 
capi 
to s 
tissu 
the 
the 
cere 
lane 
final 
T 
Som 
cere| 
nis 
disc 
sync 
anox 
in t 
synd 
This 
clini 
Tl 
all q 
the 1 
the | 
does 
and 














REVIEWS OF 


4 HE latest volume containing the proceedings of 
[ tee New York meeting in 1937 of the Association 
for Research in Nervous and Mental Disease’ is 
ie eighteenth consecutive volume in an imposing 
croup of research publications. This entire series has 
been meritorious for its continuous presentation of 
ew and reliable data of fundamental importance, and 
e present volume is no exception to this precedent. 

\ division of the material into three sections, 

namely, anatomy and physiology, pathology, and 
clinical contributions, makes natural the correlation 
of newer morphological concepts of the circulation 
of the central nervous system to disease states, and 
the application of constantly new methods of treat- 
ment. Particularly provocative are the questions 
vhich Bronk, Gerard, and others have raised con- 
cerning the effect of anoxia, oxygen availability, 
brain metabolism, in fact, the alterations of cerebral 
circulation. In a discussion of the hematoencephalic 
barrier, i.e., the blood-brain barrier, King has re- 
viewed the concept of ‘‘endothelial barrier” as op- 
posed to the concept of ‘lack of affinity,’’ and on the 
basis of his vital staining experiments he accepts the 
latter theory as the one responsible for the failure of 
the brain to stain with trypan blue. That is, the 
impermeability of the endothelium of the cerebral 
capillaries is not the cause of the failure of the brain 
to stain; rather, the failure of the subjacent glial 
tissue in the brain to attract the dye, as opposed to 
the affinity between stain and connective tissue in 
the other vascular beds of the body, accounts for the 
cerebral blood barrier. His paper opens up several 
lanes of thought even if it does lack complete 
finality of proof. 

The book contains an outstanding chapter by 
Soma Weiss on the regulation and disturbance of the 
cerebral circulation through extracerebral mecha- 
nisms in which there is a comprehensive review and 
discussion of the réle of the carotid sinus, and of 
syncope, circulatory failure, shock, and cerebral 
anoxia caused by factors other than the carotid sinus 
in the production of many well known clinical 
syndromes related to abnormal cerebral circulation. 
This chapter is replete with facts and suggestions of 
clinical application and importance. 

This eighteenth volume does not, of course, settle 
all questions arising from our lack of knowledge of 
the nature of the cerebral and spinal circulation and 
the pathological entities attendant thereon. But it 
does represent a convergence of theory, experiment, 
and practice; it is an exposition of much new and 


‘ASSOCIATION FOR RESEARCH IN NERVOUS AND MENTAL DISEASE. 
Vol. 18 of a Series of Research Publications. The Circulation of the Brain 
and Spinal Cord; a Symposium on Blood Supply. The Proceedings of 
t \ssociation, New York, December 27 and 28, 1937. 
The Williams & Wilkins Co., 1938. 
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fundamental knowledge of the morphology and 
physiology of the vascular tree in the central nervous 
system; and it is, above all, the result of co-ordinated 
research effort. Joun Martin. 


HE authors have completely revised the third 

edition of Lehrbuch der Roentgendiagnostik.? 
Nearly every specialty has developed a massive text 
in which one may find boiled down to the briefest 
space compatible with practical value the sum total 
of knowledge relating to its particular field of 
medicine. Here we have such a fund of knowledge 
concerning radiological diagnosis. The text does not 
include any discussion on roentgen therapy, but the 
preliminary sections present a very detailed exposi- 
tion of the- physical laws relating to x-rays, fluoro- 
scopic screens and x-ray films, and the general 
principles of roentgenography. For details of radio- 
graphic technique, the reader is referred to the 
appropriate books of technical instruction. 

The two volumes represent the highest mark yet 
attained in the production of roentgen diagnostic 
texts. The first volume deals entirely with bones and 
joints; the second with internal medicine. When it is 
realized that nearly 1,000 pages are devoted to the 
radiology of bones and joints, the skull and its con- 
tents, the facial accessory sinuses, and the teeth, he 
will appreciate the tremendous labor involved in the 
production of the first volume. The text is unusually 
well done; only here and there are seen evidences of 
haste. The illustrations are as nearly perfect as 
could be expected. 

The second volume deals with the thorax and its 
contents, followed by the digestive tube, the biliary 
tract, the urinary tract, and roentgen considerations 
of obstetrical and gynecological diagnosis. The 1,200 
pages of the second volume match the first in 
evidence of great care in revision, so that all the new 
material on mucosal relief, kymography, tomogra- 
phy, etc., is included. 

The authors and the publisher merit our gratitude 
for such a splendid text. James T. Case. 


HE booklet of 57 pages from the Privy Council 
Medical Research Council’ is based on a statistical 
study of the mortality of appendicitis in England and 
in other countries. Such a report should be of 
particular concern to those who are interested in the 
study of appendicitis. 
Many factors are investigated, such as relation of 
the mortality of appendicitis to age, sex, marital 


2LEHRBUCH DER ROENTGENDIAGNOSTIK. By H. R. Schinz, W. 
Baensch, and E. Friedl. 4th enl. rev. ed. Vol. r—Skelett. Vol. 2—Innere 
Organe. Leipzig: Georg Thieme, 1939. 

Privy Counc. Mepicat Research Council. Special Report 
Series, No. 233. Appendicitis; A Statistical Study. By Matthew Young 
and W. T. Russell. London: His Majesty’s Stationery Office, 1939. 
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state, seasonal incidence, and the problem of diet. 
Regional distribution and the relation of appendicitis 
to urbanization are also studied. There is no great 
variation between the mortality rates of England 
and America. Further, a decrease is shown in the 
case fatality of appendicitis despite an apparent in- 
crease in the incidence of the disease. This report 
points out the great increase in the mortality of 
appendicitis in the extremes of life while in the 
middle decades there is a decrease. The mortality 
rate for the higher social class is found to be about 
two and one half times greater than for the poorer 
social class. Although at the first reading this report 
seems a maze of statistical data, a more careful study 
discloses many interesting points concerning the 
mortality of appendicitis. Harvey S. ALLEN. 


HE phyletic variations of the brachial plexus is 
discussed by Wilfred Harris in his unique mono- 
graph entitled The Morphology of the Brachial 
Plexus.!_ The book represents the conclusions of 
almost 40 years of meticulous work on a wide 
variety of animals, some of which because of their 
rarity had been obtained for study with great 
difficulty. The material presented is based on the 
author’s dissection of the brachial plexus in 158 
cases (on both sides in some specimens) divided as 
follows: 30 human beings, 6 anthropoid apes, 37 
monkeys, and 85 other animals and birds, including 
all classes above fishes from amphibia and reptiles 
to primates. The arrangement of the dorsal and 
ventral divisions of the nerves with their branches, 
running in consistent patterns to the dorsal and 
ventral components of the limb buds, led the author 
to believe that it is highly probable that the neuro- 
muscular supply in different animals is a most useful, 
if not invariable, guide to muscular and nervous 
homologies. 
The plexus is simplest in the anuren with only the 
3 upper spinal nerves contributing; it is most com- 
plex in the primates. There is a brief discussion of 
the Fuerbinger theory that a muscle is to be regarded 
as the end organ of a nerve, and a brief treatise is 
added on the gross structure of the pectoral muscle 
in mammals. The book is nicely illustrated by 
colored plates of the various types of plexuses, and 
each class of animals is treated by a separate and 
complete description. This monograph offers a 
ready and concise means for comparison of the plexus 
in the various phyla above the frog, and should prove 
to be of special use and interest to comparative 
anatomists and teachers of anatomy. 
JoHN Martin. 


ROM the preface one learns that Clinical 
Pathological Gynecology,” consisting of 373 pages 
and illustrated with 271 engravings, is an introduc- 
1OxrorD MEDICAL PUBLICATIONS. THE MORPHOLOGY OF THE BRA 
CHIAL PLExUs; WITH A NOTE ON THE PEcToRAL MUSCLE AND Its 
TENDON Twist. By Wilfred Harris, M.D., F.R.C.P. New York and 
London: Oxford University Press, 1930. 
2CLINICAL PATHOLOGICAL GyNEcCOLOGy By J. Thornwe!] Wither 
spoon, B.S., B.A., and M.A. (Oxon.), M.D. Philadelphia: Lea & 
Febiger, 1939 


tion to the subject. It is intended to give students 
an insight into gynecological pathology and to assist 
in correlating clinical syndromes with the gross 
and microscopic pathology of diseases peculiar to 
women. 

The contents have been arranged according to 
anatomical location rather than similarity of dis 
eases. There are 13 sections, namely, pathology oi 
the vulva, pathology of the vulvovaginal glands, 
pathology of the vagina, pathology of the cervix, 
anterior pituitary gonadotropic hormone, the ovarian 
hormones, menstruation and its disorders, gyneco 
logical disorders of early pregnancy, pathology of the 
endometrium, pathology of the myometrium, mis- 
cellaneous uterine disorders, pathology of the 
fallopian tubes, and pathology of the ovary. The 
sections on pathology consist of a few pertinent 
statements about the clinical signs and symptoms, a 
description of gross and microscopic pathology, and 
a few lines on treatment of each lesion considered. 
Most of the conditions are illustrated by drawings or 
photographs of the gross specimens, and photo 
micrographs. The sections on endocrinology are the 
outstanding features of this book. The subject 
matter is presented in a delightful style and it is 
conclusive. 

Those of us who conduct courses in gynecological 
pathology are sorely in need of a textbook for 
students. Possibly it would be appropriate to offer 
some suggestions which might broaden the appeal of 
Witherspoon’s book. The frequency of errors in proof- 
reading is disconcerting. The original illustrations of 
gross specimens are photographs; most of them lack 
clarity and unfortunately none is reproduced in 
color. The quality of the photomicrographs is better 
but many of them should be replaced with more con- 
vincing illustrations. There is a lack of balance; 75 
pages are devoted to pathology of the ovary, and 20 
of these pages are consumed by the rare Brenner and 
special endocrinal tumors. This exceeds the space 
devoted to the frequent and highly important 
cystadenomas and carcinomas; in fact, it almost 
equals the space allotted to cancer of the cervix. 

Under erosion of the cervix one reads, ‘“‘Whatever 
might be written in this text would only be a personal 
point of view and opposing evidence could be readily 
advanced to contradict the stated hypothesis. 
Whenever such debatable and unsettled problems 
are encountered, the policy followed in this book is 
to make no dogmatic statement but to let the reader 
judiciously choose his own side of the question.”’ 
Such an attitude is commendable but the sections 
on endometriomas and uterine fibromyomas reveal 
marked deviation from this policy. 

GEORGE H. GARDNER. 


HE second edition of Textbook of General 
Surgery,? by Warren H. Cole, of Chicago, and 
Robert Elman, of St. Louis, has been published 
STExTBOOK OF GENERAL SurGERY. By Warren H. Cole, M.D 


F.A.C.S., and Robert Elman, M.D. 2d ed. New York and London: 
D. Appleton-Century Co., Inc., 1939. 
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recently by the D. Appleton-Century Company of 
New York. The original edition was the outgrowth 
of a course of lectures given during a period of 8 
years while the authors were at Washington Uni- 
versity Medical School and, therefore, was especially 
designed for medical students. 

The subject matter has been presented from the 
physiological point of view with emphasis on surgical 
pathology and the general principles underlying 
surgical procedures. Great detail in the technique of 
operations has been omitted purposely in order that 
the more important things might be covered within 
the scope of a single volume. The second edition has 
brought to the student and practitioner of surgery a 
consideration of the very latest advances in a field 
where rapid progress is being made, and to this the 
editors themselves have richly contributed. 

EpwIn M. MILLER. 


HE eleventh edition of Pye’s Surgical Han- 

dicraft!' has been recast and prepared by 
Hamilton Bailey. The first volume appeared 54 
years ago. This volume corresponds in many ways 
to what is known in this country as ‘“‘minor surgery,” 
but in England it is known as a ‘‘manual of surgical 
manipulations, minor surgery, and other matters 
connected with the work of house surgeons and of 
surgical dressers.” 

Twenty-eight contributors help to make up this 
volume which contains chapters on practically every 
specialty in medicine and surgery, as well as briefer 
chapters by the nursing, legal, and dental pro- 
fessions. Each chapter is concise, well written, but 
in many instances rather superficial. Practically 
everything that might confront an interne or 
resident during his hospital stay is covered in this 
volume of 475 pages. 

All in all, I would not hesitate to recommend the 
book to the interne beginning his hospital training; 
I am of the opinion, however, that several of the 
minor surgery books, published in this country, 
cover the subject more thoroughly. 

EARLE I. GREENE. 


CCORDING to the author, Cancer Handbook of 
the Tumor Clinic? is a brief, practical treatise 
designed for a graduate course, and presents the 
views and methods practiced in the Tumor Clinic of 
Stanford University. The booklet is a revision of a 
syllabus on the diagnosis and treatment of cancer 
published originally in 1937. 

The manual opens with a discussion of the cancer 
problem and is followed by a chapter on the princi- 
ples of radiation therapy. The other chapters deal 
with cancer of various organs. The treatise contains 
much valuable and interesting information about 

ed YE’s SURGICAL HANDICRAFT; A MANUAL OF SURGICAL MANIPULA- 
ONS, MINOR SURGERY, AND Oraer Matters CONNECTED WITH THE 
Wo RK or House SURGEONS AND OF SURGICAL Dressers. Edited by 


Han milton Bailey, F.R.C.S. (Eng). 11th ed. Baltimore: The Williams 
& Wilkins Co., 19309. 

*CANCER HANDBOOK OF THE TuMOoR CLINIC, STANFORD UNIVERSITY 
SCHOOL OF MEpicINE. Edited by Eric Liljencrantz, M.D. Stanford 


University, Calif.: Stanford University Press, 1930. 
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cancer. The booklet is nicely compiled and the 
material is well arranged. Some of the photographs, 
especially those of melanomas of the conjunctiva and 
iris, are excellent. The author has undoubtedly 
succeeded in presenting some useful information on 
cancer in the brief space of 100 pages; but it is sug- 
gested that more care might be given to the selection 
of the bibliography in future editions. 
Max CUTLER. 


HE book entitled, The Endocrine Glands; is 

valuable. The author has had prolonged ex- 
perience in clinical endocrinology. To this personal 
advantage is added an exhaustive presentation of 
references with each subject discussed. These refer- 
ences are introduced between sections of the text, a 
convenient form of arrangement which brings the 
literature to the immediate attention of the reader. 
History, pathology, and physiology are thoroughly 
discussed in each chapter. Many photomicrographs 
of the pathological histology of the endocrine glands 
are included. The author’s views on treatment are 
given throughout, sometimes at variance with more 
generally accepted views, but these also are pre- 
sented in full. PAuL STARR. 


HE work of William Wolf entitled Endocrinol- 

ogy in Modern Practice‘ is a large book and is 
evidently an attempt to present endocrinology to 
practitioners of medicine who may not have other 
references available. For such readers it is un- 
fortunate since the subject is presented in a falsely 
suggestive manner. The discussion of many sub- 
jects is diffuse, including debatable material that is 
not critically debated and not documented in any 
way. Isolated reports of success with questionable 
procedures are given as suggestions for treatment in 
a manner that is quite like informal clinical gossip. 
This can lead only to the disappointment of the 
doctor and his patient and to the discredit of 
endocrinology. 

After the presentation of endocrine diseases, 141 
pages of unfounded speculation as to the possible 
endocrine factors in internal medicine are produced. 
Valvular heart disease, it is claimed, may be caused 
by diabetes with decided improvement when active 
antidiabetic treatment is given. An alphabetical 
catalogue of symptoms and their possible endocrine 
causes is given, such as pain in arm, Dercum’s dis- 
ease, hyperthyroidism, angina pectoris, brachial 
neuritis, rheumatism, fibrositis, myositis, and 
trauma. 

The wholly misleading and unreliable catalogue of 
endocrine products, in which material for oral ad- 
ministration is given as prominent a place as potent 
injectible material, is again included. No evaluation 
is attempted. The American public must spend 
thousands of dollars annually on much of this 

8THE ENDOCRINE GLANDS. By Max A. ——— M.D. New York 
and London: D. Appleton-Century Co., Inc., 19 
‘ENDOCRINOLOGY IN MODERN PRACTICE. ny W illiam Wolf, M.D., 


M.S., Ph.D. 2d rev. ed. Philadelphia and London: W. B. Saunders 
Co., 1930. 











254 SURGERY, GYNECOLOGY AND OBSTETRICS 


medicine, the prescription of which is dishonest to 
the patient and disappointing to the doctor. It is 
unfortunate that it should be recommended in this 
publication. PauL STARR. 


HE second edition of Sex and Internal Secretions' 

is the result of the collaborative efforts of 27 
American authorities on the fundamental problems 
of sex. Each contributor has again reviewed, di- 
gested, and evaluated the fast-moving field of his 
special interest. In this way the results of thousands 
of articles are reduced to comprehensive surveys 
linked with working bibliographies. The value of 
these labors to students, practitioners, and in- 
vestigators is incalculable, since even a specialist can 
scarcely hope to keep pace with the progress in more 
than a few of the topics covered. No book exists in 
any language to challenge the supremacy of this 
work in authoritativeness or comprehensiveness. 

Five major sections treat the following subjects: 
(1) the biological basis of sex; (2) the physiology of 
the sex glands, germ cells, and accessory orgaus; 
(3) the biochemistry and assay of gonadal hormones; 
(4) the hypophysis and the gonadotropic hormones 
of the blood and urine in relation to the reproductive 
system; and (5) additional factors in sex functions 
and endocrine applications in man. 

Several new contributors cover certain closely re- 
lated subjects which have made unusually rapid 
progress. Notable is the inclusion ‘‘of all the ex- 
perimental evidence concerning the endocrinology of 
sex function that is largely due to the great advances 
made in the chemistry of male and female hormones, 
and to the extensive study of the many functions of 
the pituitary, and of the interrelations between 
endocrine glands.” 

To review adequately this monumental publica- 
tion would doubtless be a challenge even to its 
editor. The present reviewer must limit his remarks 
to praise and gratitude for an accomplishment well 
conceived and admirably carried out. It is certain 
that the enthusiasm with which the first edition was 
received and the popularity which it deservedly 
merited will be extended to the new edition. This 
may be predicted with confidence because so many 
improvements and changes have entered that the 
former edition, after only 7 years of service, becomes 
to a large degree obsolete. In size alone 400 pages 
have been added to this second edition. 

National pride will be gratified in observing how 
extensively and intensively American investigators 
have contributed to this field. Our country has be- 
come the center in which the most important dis- 
coveries from the newer attack in sex problems have 
been made. Still more remarkable is the degree to 
which anatomists, zoologists, and chemists have 
taken over this field. This trend is reflected in the 
roster of collaborators which includes but one 
physiologist and two clinicians. L. B. AREY. 

ISEX AND INTERNAL SECRETIONS; A SURVEY OF RECENT RESEARCH. 
Edited by Edgar Allen, Charles H. Danforth, and Edward A. Doisy. 


With forewords by Robert M. Yerkes. Baltimore: The Williams & 
Wilkins Co., 1939. 


HE publication, Vuricose Veins,? is fully up to 

the standards long since set by these prominent 
medical writers. The work is condensed and to the 
point, yet the authors have not lost sight of th 
important subjects which are well covered. 

The chapter on anatomy discusses the veins of the 
lower extremity in great detail which makes it easie: 
to link up later the chapters on pathology of varicos: 
veins and their treatment. Though the chapter on 
pathology of treated varicose veins is short, it make: 
the subject very clear and definite. 

The authors have given more than usual space to 
the examination of the patient. This is justly so foi 
it is probably the most important part of the treat 
ment of varicose veins. This chapter is very replete 
with photographs and drawings which together with 
their tests make the study of the venous flow in 
varicose veins very clear and positive. 

The chapter on treatment, which is particularly 
good, follows the principles and theories developed 
over a long period of time and portrays a large 
volume of work both clinical and private. However, 
the chapter on varicose ulcer is very short and not up 
to the standards of the rest of the book. The authors 
seem less impressed with this complication. 

It is a book well worth perusal by any one at all 
interested in this subject. H. O. McPHEETERS. 


HE second revised edition of A Textbook of 

Surgery’ has appeared 3 years after the first 
edition was printed. The book is divided into 4o 
sections or chapters dealing with all branches of 
surgery. There are some 190 co-authors to the book 
which is 1,695 pages in length. The co-authors are 
active teachers and practitioners of surgery at the 
present time, and the book represents an up-to-date 
opinion upon modern surgery. A number of recent 
changes in surgical opinions both as to therapy and 
surgical procedures are added by several new con- 
tributors of note. The editor has used good judg- 
ment in selecting his contributors, and with few ex- 
ceptions has selected outstanding authorities upon 
the various subjects. 

The new edition is quite timely as are all new 
editions of medical books. One would expect it to 
be possible to record more readily and accurately the 
rapid changes in surgical opinion and progress in a 
book of this kind with its many authors than in the 
ordinary textbook. It has many advantages over the 
usual textbook on surgery which contains so much 
repetition of previous editions. At the present time, 
with the intensive specialization, it is impossible for 
one or two authors to be qualified to do justice to 
all branches of surgery or even to a few of the 
specialties. 

As a reference book for the surgeon, graduate 
student, general practitioner, or even the internist, it 


2VaricosE Verns. By Alton Ochsner, B.A., M.D., D.Sc. (Hon.) 
F.A.C.S., and Howard Mahorner, B.A., M.D., M.S. (Surgery), F.A.C.S. 
St. Louis: The C. V. Mosby Co.. 1939. 

34 TexTBooK oF SuRGERY. By American Authors. Edited by 
Frederick Christopher, B.S., M.D., F.A.C.S. 2d ed. rev. Philadel; 
and London: W. B. Saunders Co., 1939. 
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fills a great need in the rapidly changing surgical 
knowledge and practices. There may be some 
question as to its value to medical students as a 
textbook because of its exhaustive character; but for 
collateral reading and reference it is a great con- 
venience, eliminating much lost motion used in 
earching the current medical journals. No practic- 
ing surgeon can afford not to have the book available 
or needy reference. 

Let us hope its editor will continue the practice 
of frequent revisions as the occasion arises. 

ALBERT O. SINGLETON. 


HE author of Proctology for the General Practi- 

tioner' has written a 375 page book especially 
lesigned to meet the needs of any general practi- 
tioner. It is a practical manual offering explicit and 
ready reference for the day to day problems in 
anorectal diseases. 

In spite of the publication during the past two 
years of several very good volumes on rectal surgery, 
this book will fill a long vacant place in the general 
practitioner’s library. It is definitely not a book for 
the proctologist or the general surgeon who is well 
grounded in the principles of rectal surgery. Unlike 
many recent books on this subject, which lead the 
general practitioner to believe he can treat all rectal 
conditions in his office, the author points out those 
conditions which are definitely not suitable for office 
care. Controversial matter and subjects of no real 
benefit to everyday practice have purposely been 
omitted. 

One of the most useful chapters in the book is 
entitled ‘“‘Anorectal Symptomatology.” Bleeding, 
pain, protrusion, discharge, bowel habit, and anal 
itching are analyzed from the causative point of 
view. This should enable the practitioner, who does 
not frequently come in contact with rectal pathology, 
to make differential diagnoses. 

History and examination are given adequate 
emphasis for this type of book. The endoscopic 
pitfalls, errors, and dangers of snap diagnoses are 
pointed out. The examination, from external in- 
spection to sigmoidoscopy, is described with a 
running reference to the pathological conditions 
usually found in the various divisions of the anus and 
rectum. Pictures of instruments and proctological 
methods are freely utilized. 

One chapter deals with the non-operative as well 
as the operative treatment of internal hemorrhoids. 
The author lists nine different solutions for sclerosing 
internal hemorrhoids. This is bound to be rather 
confusing to the occasional rectal therapist. How- 
ever, in general the technique of hemorrhoidal 
sclerosis is ably handled. The clamp and cautery 
operation as described may give one the false im- 
pression that it is the operative procedure of choice. 

There is a useful chapter on rectal, anal, and 
perineal symptoms of urogenital origin. As added 


'PROCTOLOGY FOR THE GENERAL PRactTITIONER. By Frederick C. 
Smith, M.D., M.Sc. (Med.), F.A.P.S. Philadelphia: F. A. Davis Co., 
1939. 
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features, chapters are included on constipation, 
diarrhea, parasites, and therapeutic suggestions. 
This last consists of formulas for enemas, irrigations, 
and methods of relieving anal pain. 

THOMAS JAMES MERAR. 


ROSS anatomy, the oldest and the most funda- 

mental of the laboratory sciences contributing 
to medicine, finds itself today in the position of a 
pedagogical stepchild. From a traditional 1,000 hour 
course, it has in some quarters been compressed into 
a curtailed portion, managed by racy methods in one- 
fifth or even one-tenth of the original quota of time. 
Its hours have been reduced in number to make 
place for the new and necessary courses which teach 
technical methods essential to the specialities, for 
those which are designed to correlate the several 
divisions of a science, and for the courses which 
strive to bring into rational mental fabric the facts 
gleaned from laboratory and dispensary. Beleaguered 
by this enthusiastic medical soldiery, the anatomist 
finds it difficult to train his students with the old 
thoroughness. If he is to succeed in even the ade- 
quate discharge of this commission, the teacher of 
anatomy must put his students through their paces 
unhampered by any impediment, and give to the 
medical and surgical recruits only that information 
which is basic. In other words, it is necessary for 
the student to receive wise and skilled laboratory 
instruction, and books which are texts and not en- 
cyclopedias should be used. 

In Professor Howell’s Gross Anatomy; a Brief 
Systematic Presentation of the Macroscopic Structure 
of the Human Body the teacher and student are 
presented with a treatise which is designed to meet 
these modern demands. The volume is concise, 
consisting of only one-third as many pages as the 
older books, yet it presents concepts as well as 
descriptive material. It has judiciously omitted 
histology and the microscopic portion of neurology; 
somewhat astonishing, and doubtless pleasing to 
some instructors, is the introduction of a propor- 
tionately large amount of comparative anatomical 
material. 

Through much of the book the systematic ac- 
counts are handled with courageous brevity. In 
descriptions of the individual bones of the cranium, 
discussion of the complex articular relations is 
omitted; in the case of the long bones, the attach- 
ments of muscles are not presented with tedious 
detail; the section on each of the organs of special 
sense includes the accessory structures, that on the 
organ of sight, for example, including not only the 
eyeball, but the glandular, nervous, and vascular 
contents of the orbit, and the eyebrows and eyelids. 
In presenting the anatomy of the blood-vascular 
system similar brevity prevails; only the essential 
relationships of the larger trunks are given. The 
lymphatic glands and vessels are treated with un- 


2Gross ANATOMY; A BRIEF SYSTEMATIC PRESENTATION OF THE 
Macroscopic STRUCTURE OF THE HuMAN Bopy. By A. Brazier Howell. 
New York and London: D. Appleton-Century Co., Inc., 1939. 
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usual conciseness; the relations of the organs of the 
digestive and the urogenital systems are handled 
likewise. 

Pictures are the mainstay of Gross Anatomy. 
Without iconography, anatomy would be a devital- 
ized science, lose much of its traditional attraction 
and discharge but a colorless half-service to its 
students in whatever century. The figures which 
Professor Howell uses are ingeniously diagrammatic 
and usually original in conception; they are supple- 
mentary to those available in regular atlases; and 
assumedly they are not intended to portray the de- 
tails of anatomical dissections. Of the 56 illustrations 
in the textbook about half, or 27, are gross anatom- 
ical, several of these being purely schematic, 17 are 


embryological, 7 comparative anatomical, and 5 
neurological. The figures portraying developmental 
anatomy should prove serviceable in helping the 
beginner to understand the form and disposition of 
structures as they are encountered in the adult body; 
those showing the reflections of the peritoneum, the 
transformation of the primitive venous system, the 
development of the pharyngeal glandular deriva- 
tives, are useful additions to an anatomical textbook 
although they are not new in concept. 

The explanatory notes on terminology and 
topography will be of assistance to the novice, as will 
also those introductory paragraphs to each chapter 
which present general information on the bodily 
systems. BARRY ANSON. 
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THE ESSENTIAL PRINCIPLES 


IN CLEAN WOUND HEALING 


ALLEN O. WHIPPLE, M.D., F.A.C.S., New York, New York 


URING the past 4 or 5 years, as a 
result of the regular surgical staff 
conferences and carefully analyzed 
case records in many of our hos- 

pitals, there has developed a renewed interest 
in problems of wound healing. This is a very 
healthy attitude on the part of our profession, 
and one encouraged by the American College 
of Surgeons in its demands for accurate records 
and open discussion of complications and poor 
results in the surgical staff meetings in our 
class A hospitals. 

Many articles have appeared in the sur- 
gical literature during this period attributing 
improvement in wound healing, especially in 
clean wounds, to one type or another of suture 
material, to some special technique, or to such 
measures as air sterilization in the operating 
room. With so many contributions to this 
subject it is difficult for the busy surgeon to 
read with discrimination, and it may be an 
opportune time to point out certain funda- 
mental principles underlying the healing of 
wounds which must be borne in mind in the 
care of wounds, especially those that we, as 
surgeons, make in the course of our regular 
work. 

From time immemorial man has been sub- 
ject to trauma. The savage who had the te- 
merity to attempt to stop the flow of blood 


From the Department of Surgery, Columbia University, and 
the Presbyterian Hospitai. 
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and to close wounds caused by animal or 
human combat was looked upon with awe and 
respect. The first recorded accounts of human 
accomplishment depict the primitive surgery 
of the ancients. But it is only within com- 
paratively recent time that the three dreaded 
terrors of wounds, hemorrhage, pain, and in- 
fection, have been controlled. 

With the discoveries of anesthesia and bac- 
terial cause of infection in wounds, general 
surgery made enormous strides. Following 
Lister’s contributions in antisepsis and the 
more recent asepsis of the past 50 years, 
many surgeons—unfortunately, too many of 
the present day—have taken wound healing 
for granted if they conformed to the standard 
rules of accepted asepsis. 

The essential principle of keeping out of the 
wound instruments, hands, sponges, and su- 
ture material that are not sterile has resulted 
in a marvelous improvement in wound healing 
the world over. But there has been too great 
a tendency to attribute wound healing, espe- 
cially clean wound healing, to a special 
technique, or to one kind or another of suture 
material, or to some kind of air filtration or 
air sterilization in the operating room. 

For this reason it seems an opportune time 
to call attention again to certain underlying 
principles in the repair of wounds which must 
be kept in mind constantly when the value 
of any one technique or any new addition to 
our surgical armamentarium for the repair of 
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Chart 1. Showing the decreased percentage of infection in wound healing 


from 1925-1938. 


wounds is considered. At the expense of seem- 
ing to be dogmatic and with apologies for 
presenting well known facts, these principles 
may be summarized as follows: 

1. Hemostasis. Hemorrhage in the course 
of repairing a wound must be controlled if the 
apposition of the wound edges or surfaces is 
to be accomplished. A large blood clot, even 
if sterile, will delay the fibroplasia which 
unites the wound surfaces. But the control 
of bleeding must not be counteracted by the 
devitalization of tissue by the use of mass 
ligatures or heavy ligature material which 
favors infection and delays healing. 

2. Infection must be eliminated as far as 
possible. (a) It is absolutely essential to 
exclude virulent pathogenic bacteria by the 
use of sterilized instruments and supplies, 
intact gloves—the boiled hand—and by the 
careful masking of mouth and nose, thus pro- 
tecting the wound from the pathogenic organ- 
isms of the respiratory tract and oropharynx. 

It is now generally recognized that the skin 
cannot be sterilized because of hair follicle 
and sweat gland bacteria not eliminated by 
any known germicide. But by careful pre- 
liminary cleansing with soap and water, fol- 
lowed by a chemical bactericidal solution, a 
relatively clean skin can be attained. Careful 


exclusion of the skin edges during the opera- 
tion, and keeping out of the wound contami- 
nated gloves, instruments, and salt solution 
will minimize the skin contaminants. The 
central salt solution bowl, used on so many 
operating tables to wash or wipe instruments, 
is the most common, unrecognized, distribut- 
ing focus in an otherwise aseptic technique. 
Instruments coming out of the wound should 
be discarded and reboiled; not touched, wiped, 
or polished by the diligent, well intentioned, 
but inexperienced, student nurse or assistant. 

b. In accidental wounds, unfortunately so 
common in our day of motor accidents and 
world wars, the devitalized contaminated 
tissues must be cut away and the wound 
thoroughly irrigated with sterile normal salt 
solution. The late war demonstrated this, 
and subsequent years have corroborated this 
essential principle. 

c. Foreign bodies, such as heavy ligatures, 
sutures, and drains should be reduced to a 
minimum. Drains should never be used in 
the repair of clean wounds unless uncontrolled 
hemorrhagic ooze threatens vital structures 
by pressure of blood clot or retained blood. 
Foreign bodies predispose to infection in a 
wound which otherwise would take care ol 
contaminating bacteria. 
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d. Bacteriostasis by means of chemothera- 
peutic measures. During the late war the use 
of Dakin’s solution with various modifications 
of the Carrel technique demonstrated the more 
rapid healing of contaminated wounds than 
with ordinary dressings. Débridement of con- 
taminated wounds was shown in the latter 
part of the war to be more important in ob- 
taining primary union. 

In the last 3 years a new principle of intro- 
ducing into the body and interstitial fluids a 
bacteriostatic substance in the form of an 
azo dye containing a sulfonamide group has 
very largely revolutionized our treatment of 
hemolytic streptococcus infections. In the 
form of sulfanilamide, prontosil, and sulfapy- 
radine, various salts of the azo dye are admin- 
istered by mouth or parenterally to combat 
hemolytic streptococcus, pneumococcus, and 
colon bacillus infected wounds and as a means 
of preventing potentially contaminated 
wounds from becoming infected. These dyes 
act as bacteriostatic rather than bactericidal 
agents, giving the normal body defense mech- 
anisms of the leucocytes, reticulo-endothelial 
cells, and immune bodies the upper hand in 
disposing of bacteria in the blood, in the 
tissues, or on wound surfaces before they have 
a chance to multiply and destroy tissue. They 
are especially effective in the rapidly diffusing 
and virulent forms of hemolytic streptococcus 
infections, such as streptococcus lymphangitis, 
cellulitis, and erysipelas. 

3. The severed tissues should be replaced and 
maintained in apposition to as nearly normal 
anatomical relations as possible. This is rela- 
tively easy in clean incised wounds, especially 
those made by the surgeon in his approach to 
surgical lesions, but it may be difficult or im- 
possible in lacerated or inflamed tissues. In 
accomplishing this apposition and maintain- 
ing it, mechanical measures of suturing and 
pressure have been developed and are used 
by the surgeon. But in applying these me- 
chanical measures he must constantly bear 
in mind the following great and most impor- 
tant principle so often disregarded by the 
mechanically minded surgeon. 

4. The restoring and maintaining of nutri- 
tion of the tissues involved in the wound is 
important. Devitalized tissue means necrosis 
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TABLE I.—WOUND HEALING BY SUTURE MATE- 
RIAL—CLEAN CASES, 1932-1938 









































No. of cases | Percentage of infection 

Year ———- -——~— 

Silk Gut | Silk Gut 
1932 656 306 3.3 9.2 
1933 526 351 | 3.0 8.0 
1934 864 316 2.0 7.0 
1935 904 | 423 | 2.7 4.0 
1936 nro | 407, |e ad 
1937 1,296 318 | 1.9 4.1 
1938 1,130 | 314 | 1.8 3.5 
Total | 6,615 2,435 | 2.3 5.7 








and inevitably infection, which the healing 
process in the tissues may or may not be able 
to handle. This maintenance of nutrition, or 
avoiding of devitalization, of the tissues in and 
about the wound is dependent upon (a) pre- 
serving the blood supply to the tissues, as far 
as possible, by avoiding mass ligature of 
vessels and their surrounding muscle and 
fascia, using fine pointed, instead of blunt, 
hemostats, and ligatures that do not have a 
tensile strength more than double that of the 
tissues ligated; (b) reducing to a minimum the 
trauma caused by blunt hemostats, large 
needles, and heavy suture material, and the 
tension of tight sutures in repairing the wound; 
and'(c) avoiding the application of pressure to 
the closed wound, by dressings and bandages, 
greater than the impaired circulation in the 
repaired tissues will stand. 

5. The patient and the repaired wound 
should be placed at rest. This can be accom- 
plished (a) by eliminating pain during and 
after operation. The proper selection of the 
anesthetic and pre-operative and postopera- 
tive sedatives is essential; (b) by supporting 
and immobilizing painlessly the repaired parts 
until fibroplasia and nutrition of the wound 
edges are completed; and (c) by eliminating 
tissue tension caused by tight sutures, muscle 
spasm, and distention. In many wounds 
tissue tension causes pain and this results in 
muscle spasm. In the abdomen this predis- 
poses to pulmonary complications and wound 
disruption. Bowel distention in intestinal 
anastomosis results in tissue tension on the 
suture line, leakage with peritonitis, or fistula 
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formation. The use of the Miller-Abbott tube 
in intestinal resection has eliminated the use 
of enterostomy and has reduced the hazard of 
ileus more than any other known therapeutic 
measure. 

6. Normal tissue metabolism should be re- 
stored and maintained. Great advances in 
blood chemistry have been made recently in 
this field of therapy by determining and main- 
taining (a) fluid and electrolyte balance; 
(b) carbohydrate metabolism; (c) proper elim- 
ination of body excretions; and (d) by pre- 
venting and correcting cardiovascular dis- 
turbances. 

With these principles understood and appre- 
ciated by the surgeon in the course of his 
training, it is most gratifying to observe how 
inevitably his solicitous care develops in the 
closure of his wounds, and how invariably he 
demands finer instruments and finer sutures 
and ligatures in repairing tissues. Whether 
he uses catgut or silk is of little importance 
provided he has the philosophy and the 
solicitous interest in repairing accidental 
wounds or the ones he has to make in the 
course of his surgery. If he has these, he will 
develop standards and a critique that will not 
tolerate unnecessary tissue trauma and slov- 
enly wound repair. He will insist upon closing 
his own operative incisions. He will keep 


careful records of his wound healing and will 
strive for the gg per cent of clean wound heal 
ing, knowing that the roo per cent is a limit 
approached but never actually reached. 

Recently, in the Listerian Oration delivered 
at the meeting of the Canadian Medical 
Association in June of 1939, the speaker calle«| 
attention to the effect of carefully observing 
and recording clean wound healing, with an 
annual reporting of the results in a clinic hav- 
ing an adequate bacteriological laboratory 
under the supervision of a surgeon trained and 
interested in bacteriology. 

All real surgeons have been interested in 
wound repair. Paré, John Hunter, Lister, and 
Halsted were constantly studying the care of 
wounds, and contributed fundamentally to 
the permanent literature on the subject. 
They were zealous in the training of the 
young surgeon in this phase of his science 
and art. Certainly there is no more durable 
satisfaction than that of watching the devel- 
opment of a constructive attitude in wound 
healing in the resident surgeon during his 
apprenticeship. Inasmuch as we make wounds 
in our work as surgeons, we certainly should 
be constantly striving to repair these wounds 
in as ideal a manner as possible. This is a 
tradition unique in our profession and we 
should cherish it. 
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VITAMIN AND PROTEIN FACTORS IN PRE-OPERATIVE AND 





PCSTOPERATIVE CARE OF THE SURGICAL PATIENT 


EMILE HOLMAN, M.D., F.A.C.S., San Francisco, California 


HE Romance of the Vitamins might 
well be the title of the story of those 
accessory food factors which Gow- 
land Hopkins, in 1909, described as 
being indispensable for the maintenance of 
growth and life, which Funk, in 1911, called 
‘vital amines,” which McCollum, in 1914, 
found devoid of nitrogen and therefore desig- 
nated his newly discovered unidentified 
dietary factor as “fat-soluble A,” and which 
now threaten by their increasing numbers to 
exhaust the alphabet in such designations. 
The beginning of the story dates back sev- 
eral centuries, when scurvy lurked menacingly 
and diabolically in the hold of all seafaring 
craft, only to have it miraculously disappear 
the moment land was reached and fresh food 
was again available. As early as 1747, James 
Lind showed by controlled experiments that 
orange or lemon juice was a specific cure. 
Based on the long held conviction of 
physicians in the tropics that beriberi was a 
disturbance of nutrition, Eijkman, in 1896, 
presented the first scientific evidence of the 
existence of importanf accessory food factors 
by producing experimental polyneuritis in 
pigeons fed on polished rice. Stirring con- 
troversies as to whether beriberi was the result 
of contagion or nutritional deficiency cul- 
minated in the mass experiments of Fraser 
and Stanton who took 300 Javanese laborers 
into the jungle, divided them into two groups, 
feeding one group a ration containing polished 
rice and the other the same food except for the 
substitution of less refined rice. Beriberi de- 
veloped in the first group after 3 months, 
whereupon the diets were reversed and the 
second group developed the disease. Of 
supreme importance with respect to optimum 
nutrition was the observation in these human 


From The Department of Surgery, Stanford University Medi- 
cal School. 
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guinea pigs that physical impairment occurred 
almost as. soon as the experimental diet was 
inaugurated, although the classical symptoms 
of beriberi required a depletion period of 3 to 
4 months. Since this classical experiment the 
vistas are ever broadening, additional vital 
factors are still being discovered, their chem- 
ical structures accurately formulated, and 
their artificial syntheses successfully accom- 
plished. Their clinical significance in surgery 
is just beginning to be appreciated (36, 37, 
48, 64). 

During the past 11 years patients on my 
service at the Stanford University Hospital 
have been prepared for operation by several 
days of a high-caloric, high-vitamin diet sup- 
plemented by vitamin concentrates. Although 
such preparation had its stimulus in the ex- 
cellent researches on vitamin A by Mellanby 
(26, 51) of Great Britain, subsequent experi- 
mental and clinical observations have pro- 
vided adequate justification for stressing all 
the vitamins in such pre-operative prepara- 
tion. Originally administered once or twice 
daily as a “vitamin cocktail” in the form of 1 
ounce of codliver oil in the juice of a lemon, 
washed down by the juice of 2 oranges, the 
vitamins are now given in the form of haliver 
oil capsules, 2 thrice daily, supplemented by 
the juice of 4 oranges and 2 lemons daily and 
the ingestion of some form of vitamin B. 
Preference should be given to the concen- 
trates of the entire vitamin B complex and 
not to isolated fragments limited to B; or Be. 
In operations of election, such as thoraco- 
plasty, cholecystectomy or hernia, such pre- 
operative preparation is begun at home 1 and 
2 weeks before admission to the hospital. In 
emergency procedures cevitamic acid and 
thiamin chloride are administered parenterally 
just before operation and in the immediate 
postoperative period. It 1s hoped that vitamin 
A will soon be available for parenteral injec- 
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tion in more practical form. On the third day 
following operation, the vitamin concentrates 
are resumed by mouth and continued through- 
out the full convalescent period. 

What are the known facts substantiating 
the importance of stressing the nutritional 
preparation of the surgical patient? Is there 
a definite lack of vitamins in the ordinary diet? 
Minot observes that “borderline states of 
nutritional instability are much more common 
than is usually appreciated. There is a wide 
zone between optiminal nutrition and the 
level at which classic symptoms of recognized 
dietary deficient states develop.” As stated 
editorially in 1937 (36), the submerged half of 
the population, which lives on overcooked 
stews, doughnuts, and coffee, is probably in a 
chronic state of vitamin deficiency. As a test 
of this presumption, we recently studied the 
vitamin C content of the blood of patients 
admitted on the surgical clinic wards of Lane- 
Stanford Hospital in San Francisco. Despite 
the ready and cheap availability of fruit in this 
California region, a surprising number of 
patients showed a very low concentration of 
vitamin C in the blood (Table I). 

In their studies on the vitamin C contained 
in the plasma of infants, Lanman and Ingalls 
segregated the groups as follows: 


Plasma ascorbic 
acid mgm. per 
100 c.cm. blood 
Well baby clinic. . ER Te my 1.00 
Ward patients—good vitamin C content in diet.. 0.73 
Ward patients—poor vitamin C content in diet.. 0.22 
Ward patients with frank scurvy............. 0.08 


PwWNR 


In his studies on the urinary excretion and 
blood concentration of ascorbic acid in infan- 
tile scurvy, Ingalls (40) presents the following 
figures: 

Plasma ascorbic acid 


State of vitamin C nutrition ’ mgm. per cent 
Optimum 
Saturation 2.00 to 1.00 
Normal. . 1.00 to 0.70 
Low normal . .0.70 t0 0.50 
Suboptimum 0.50 to 0.30 
Deficiency 
Asymptomatic scurvy .0.30 t0 0.15 
Clinical scurvy... .0.15 t0 0.00 


On this basis our studies show that ap- 
proximately 44 per cent of free clinic patients, 
who usually fall in the low economic group, 
gave evidence of being on a diet poor in 


TABLE I.—SHOWING AMOUNTS OF ASCORBIC 
ACID PRESENT IN PATIENTS’ BLOOD 













































































































































































Ascorbic Ascorbic 
acid acid 
a Diagnosis aa Gee Diagnosis Pan al 
c.cm. c.cm. 
blood blood 
1 | Appendicitis .63 35 | Hernia 14 
2 | Carcinoma of .38 36 | Appendicitis, .20 
stomach acute 
3 | Peptic ulcer .20 37. | Peptic ulcer 03 
4 | Cord tumor .20 38 | Polyp larynx .40 
5 | Case2 1.00 39 | Brain tumor -19 
6 | Case3 .48 40 | Acute appen- .32 
dicitis 
7 | Empyema -70 ——-- 
41 | Brain tumor -14 
8 | Hare lip 1.20 
42 | Carcinoma of .23 
9 | Peptic ulcer +70 the rectum 
10 | Thrombo- .48 43 | Inguinal hernia 83 
angitis 
obliterans 44 | Acute appendix 17 
11 | Fractured arm .48 45 | Lymphopathic ee 
venera, stricture 
12. | Thyroidectomy +24 
46 | Pilonidal sinus .16 
13. | Carcinoma of -15 
rectum 47 | Acute ap- .20 
pendicitis 
14 | Abdominal 36 
fecal fistula 48 | Chronic 25 
appendicitis 
ts_ | Cholecystitis .38 
49 | Goiter -19 
16 | Epilepsy -34 = 
50 | Avitaminosis 26 
17. | Carcinoma .30 
cecum 51 | Case 30 .39 
18 | Varicose ulcer, 27 52 | Brain tumor .22 
cellulitis 
53 | Epilepsy .22 
19 | Fistula in ano -40 
54 | Case 37 +20 
20 | Cholelithiasis .22 
55 | Case 42 .3I 
21 | Infected third -17 
degree burn 56 | Case 43 .25 
22 | Case 12 22 57 | Leg scar for -25 
skin graft 
23 | Melanosarcoma -19 
58 | Hemorrhoids 31 
24 | Infected scar gt 
59 | Benign breast 3S 
25 | Colloid goiter .50 tumor 
26 | Muscular .30 60 | Appendiceal «22 
atrophy abscess 
27 +| Berger’s dis- .30 61 | Inguinal hernia -33 
ease 
62 | Fistula in ano 31 
28 | Sequestrated .18 —~ 
zygoma 63 | Cholecystitis 14 
29 ,| Cervical rib .38 64 | Cellulitis, hand 1.5 
30 | Observation .38 65 | Fissure in ano .80 
31 | Fistula in ano, .32 66 | Leucemia 26 
tuberculous — — 
- —-———.) 67 | Duodenal ul- 70 
32 | Cholecystitis, 32 cer, perforated 
chronic -—— 
——_|—_—_—____—___—_|-| 68 | Fistulainano | .70 
33 | Observation 12 |—-—— 
69 | Carcinoma, .40 
34 | Observation .25 | stomach 
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rABLE I.—SHOWING AMOUNTS OF ASCORBIC 
\CID PRESENT IN PATIENTS’ BLOOD—Continued 


| Ascorbic 












































| ) | Ascorbic 
| acid acid 
Case | . mgm. Case | + + mgm. 
gh Diagnosis per 100 |! No. Diagnosis | per 100 
c.cm. | c.cm. 
| blood | blood 
Excision scar | .80 73. | Case 45 | 1 8 
—_—- - 74 | Case 35 | 2.0 
1 | Colles’ fracture | .60 — 
75 | Case 21 aout 
Carcinoma of .40 76 | Cord tumor | 4.7 
breast with | } 
| metastasis | |_77_| Cholecystitis | 2.0 





vitamin C and 9g out of 70 patients were on 
the border line of scurvy. Youmans and his 
associates in a study of 16 presumably normal 
subjects found 8 to have evidence of vitamin 
C deficiency. 

Of 34 patients admitted to a London hospi- 
tal (27), 14 showed evidence of vitamin C 
subnormality and most of the remainder ex- 
creted not more than the minimum standard. 
All those above 70 years of age showed relative 
deficiency. Of interest to hospital authorities, 
responsible for the diet of their patients, was 
the observation that certain patients admitted 
for the dietetic treatment of peptic ulceration 
showed no deficiency in vitamin C on ad- 
mission, but 4 days of the dietetic regimen 
produced a deficient excretion. 

Ingalls and Warren (41) in a study of 20 
patients with gastric and duodenal ulcers 
found 18 to have low ascorbic acid values in 
the blood and 12 had values of o.2 milligram 
ascorbic acid per cent or less, as compared 
with a normal range from 0.6 to 2 milligrams 
per cent. Eight patients of the 20 had pre- 
viously had gastro-intestinal hemorrhages. 

This evidence from various sources speaks 
for itself. To find 44 per cent of our ordinary 
“run-of-the-mill” patients deficient in vitamin 
C and 13 per cent on the verge of scurvy is 
a startling fact when one considers the known 
effects of such a deficiency upon the animal 
organism. Wolbach (66) describes those ef- 
fects as primarily an inability to produce and 
maintain certain intercellular substances. The 
intercellular substances concerned are the 
collagen of all fibrous tissue structures, the 
matrices of bone, dentin and cartilage, and all 
non-epithelial cement substances including 


that of the vascular endothelium. The failure 
of the cement substance in blood vessels leads 
to hemorrhages as in scurvy. Degeneration of 
skeletal and cardiac muscle may occur in long 
continued partial deficiency. Large regions of 
bone marrow become devoid of blood-forming 
cells, and anemia may therefore be an impor- 
tant secondary effect of the lack of vitamin C. 

Guinea pigs maintained on a low cevitamic 
acid intake develop all the features of pyor- 
rhea alveolaris, namely, loosening and wander- 
ing of the teeth and marked rarefaction of the 
alveolar bone with widening of the peridental 
membrane (9). 

Of real surgical importance are Hojer’s 
original observations that ascorbic acid is 
intimately concerned with the synthesis and 
maintenance of the intercellular supporting 
materials, which provide the framework of 
healing. These facts formed the basis of im- 
portant investigations by Lanman and Ingalls 
later confirmed by Taffell and Harvey. They 
studied the healing of wounds in guinea pigs 
partially depleted of their vitamin C depot, 
and subsequently maintained at a low level 
of ascorbic acid supply. They considered the 
nutritional state of these animals to be 
analagous to asymptomatic scurvy, and 
therefore probably analagous to 13 per cent 
of our clinic patients. Wound healing in these 
partially scorbutic animals showed inferior 
tensile strength, a disposition of the wounds to 
gape before rupturing, a livid appearance and 
a soft consistency of the granulation tissue. 
As a result, the abdominal wounds of this 
scorbutic group ruptured at a pressure 
averaging about one-third of that required to 
rupture the wounds of normal animals. 

Pertinent clinical evidence is provided by 
Archer and Graham who found the cause of 
death to be peritonitis in 16 of 51 patients 
who died after operations upon the stomach 
at St. Bartholomew’s Hospital. In 12 of these, 
the peritoneal infections appeared to have 
arisen as a bacterial leakage at the site of 
anastomosis, following an almost complete 
absence of fibrous tissue response along the 
suture line. 

The evidence for the greater need of vitamin 
C under certain diseased conditions is equally 
startling. Abassy, Harris and Ellman (tr) 
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state that ‘pulmonary tuberculosis provides 
the most extreme example of the increased 
consumption of vitamin C. The daily excre- 
tion for a standardized diet falls to about 
one-third the controls, and the response to 
three days testing dose is negligible.” Martin 
and Heise demonstrated the existence of a 
hypovitaminosis due to a lack of vitamin C 
in a large majority of tuberculous patients, 
and the degree of hypovitaminosis was found 
to parallel the extent and activity of the 
tuberculous process. Greene, Steiner, and 
Kramer showed that generalized tuberculosis 
developed more rapidly in animals chronically 
deficient in vitamin C than in non-scorbutic 
animals, and that chronic vitamin C de- 
ficiency combined with a tuberculous infection 
causes a significant shortening of the survival 
period. Leichentritt gave large amounts of 
orange juice to tuberculous guinea pigs on 
normal diets and found the survival period to 
be twice as long as that of tuberculous animals 
on a normal diet alone. 

Similarly, Harde, Rothstein, and Ratish 
found a very low rate of excretion of vitamin 
C in pneumonia, which indicated an increased 
consumption of this vitamin in this disease. 
Vogl applies this knowledge in his treatment 
of pneumonias by large doses of vitamin C. 
As soon as pneumonia is diagnosed the patient 
receives 200 milligrams of ascorbic acid sub- 
cutaneously, followed by daily doses of from 
200 to 500 milligrams, depending on the se- 
verity of the disease. Pulmonary abscess, 
chronic pneumonia, or carnification never oc- 
curred in cases treated in this manner. 

In a study of 17 active cases of osteomyelitis 
(17 semi-cured patients, 16 healed, and 10 
controls), Abassy, Harris, and Hill (2) found a 
diminished rate of excretion of vitamin C in 
the urine and a lowered response to test doses 
of vitamin C, indicative of an apparently 
increased usage of this vitamin during the 
infective process, greatest in the active cases, 
intermediate in the semi-cured, and normal 
in the healed. 

The frequent occurrence of vitamin C de- 
ficiency suggests that other vitamins may be 
equally deficient. Jeans and Zentmire, using 
the ability to adapt to the dark as a test for 
detecting vitamin A adequacy, found that 26 


per cent of a rural group and 53 per cent of a 
village group of Iowa children presented 
evidence of vitamin A deficiency. 

Jeghers in a study of a group of medical 
students, who presumably should be on fairly 
adequate diets, found that 35 per cent wer 
deficient in vitamin A as determined by 
photometric tests, and 12 per cent had clinica! 
manifestations of the deficiency. The chic/ 
manifestations of such deficiency were night 
blindness, photophobia, dry skin, dry con- 
junctival blepharitis, and follicular hyper 
keratosis. Evidence was also obtained from 
this study that infections were more numerous 
and severe among the deficient students. 

Thirty-eight patients entering the Stanford- 
Lane Clinic for medical and surgical care were 
studied by the Hecht apparatus for dark 
adaptation, this being considered a moderately 
accurate indication of the degree of vitamin A 
sufficiency or deficiency. To our astonish- 
ment, 10 patients, or 26 per cent, showed a 
marked deficiency in vitamin A; 9, or 24 per 
cent, showed a mild deficiency; 10, or 26 per 
cent, were normal; and 9g, or 24 per cent, 
showed a supersufficiency of vitamin A in 
their diets. In other words, one-half of the 
ordinary “run of the mill” patients who 
present themselves to a free clinic for treat- 
ment are deficient in their intake of vitamin A. 
Eight patients, or 20 per cent, were night 
blind. 

The effect of such vitamin A deficiency is 
most pronounced on the epithelial structures 
(67). These undergo an atrophy, followed by 
a reparative proliferation of the basal cells, 
replacing the normal columnar cells by a 
stratified keratinizing epithelium. This kera- 
tinizing metaplasia involves (1) the salivary 
glands, including the submaxillary, parotid, 
and all accessory glands of the tongue, buccal 
cavity, and pharynx, (2) the respiratory tract, 
including the nares, maxillary sinuses, trachea, 
and bronchi, (3) the genito-urinary tract, in- 
cluding the renal pelves, ureters, bladder, 
epididymis, prostate, seminal vesicles, uterus, 
and vulva, and (4) the eyes and peri-ocular 
glands. This metaplasia results in the ac- 
cumulation of keratinized cells in glands and 
their ducts, and in organs such as the lungs, 
and leads to the occlusion of bronchi, the 
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formation and filling up of bronchiectatic 
cavities with keratinized cells, and atelectasis. 
These changes are presumably responsible for 
the spontaneous infections that occur so fre- 
quently in the mouth, the salivary glands, and 
the genito-urinary tract of animals on vitamin 
A free diets (26, 39). 

The importance of normally functioning 
epithelial surfaces in surgical patients needs no 
elaboration. Healthy epithelial tissue is un- 
doubtedly a more efficient barrier to infection 
than epithelium whose structure has been 
altered by a vitamin deficiency. Parotitis, 
purulent bronchitis, pneumonia, and urinary 
infections are postoperative bugbears. To 
operate on patients deficient in vitamin A is 
inviting the development of such complica- 


tions. According to Wolbach “‘the early effect 


of the deficiency on the respiratory mucosa is 
a satisfactory explanation of the frequency, 
severity and persistence of the pneumonia 
that has been responsible in most instances for 
the death of infants deficient in vitamin A.” 

That vitamin A deficiency may occur 
through faulty absorption due to hepatic or 
gastro-intestinal disease is suggested in iso- 
lated case reports. Among these may be men- 
tioned night blindness in a man with a 
gastrocolic fistula following a gastric operation 
(65), xerophthalmia in a patient with hepatic 
cirrhosis (55), and in a patient with hepatic 
cirrhosis secondary to carcinoma of the 
liver (6). The association of chronic jaundice, 
night blindness, and xerophthalmia (3), 
though still unexplained, has led to the as- 
sumption that bile is necessary for the proper 
absorption of vitamin A. In experimental 
biliary fistulas, Greaves and Schmidt (24) 
found that vitamin A was absorbed only if 
supplied orally with bile salts. On present 
knowledge then, when giving vitamin A to 
patients with jaundice, bile salts should also 
be administered. The parenteral administra- 
tion of vitamin A is occasionally indicated. 
Finkelstone et al. have administered a high 
concentrate (100,000 vitamin A units and 
12,500 vitamin D units per cubic centimeter) 
to pregnant women in dosages of 1 cubic 
centimeter every fortnight with safety. Chu 
and Lin studied 3 infants and 6 adolescents 
who showed various degrees of xerophthalmia 
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due to vitamin A deficiency with an associated 
diarrhea. An improvement of the eye condi- 
tion was noted within 2 days after the intra- 
muscular injection of avoleum, a vitamin A 
concentrate containing 20,000 units per gram. 
It was injected in divided doses of 1 and 2 
cubic centimeters in different areas. The bene- 
ficial effect of a single dose of vitamin A con- 
centrate given parenterally may last as long 
as 2 months. 

Vitamin B deficiency is not so accurately 
determined, but certain qualities of the vita- 
min make it important in the surgical patient. 
Vitamin B has a stimulating action on the 
growth of plants. In periods of active growth 
there is a corresponding increase in require- 
ments of vitamin B, i.e., infants and growing 
children require a much larger daily supply 
than adults. The polyneuritis, the weakened 
cardiac musculature, the atonic and weakened 
gastro-intestinal musculature with its asso- 
ciated anorexia, intestinal atony, and consti- 
pation are the more common results of vitamin 
B deficiency (15). Their avoidance in the 
surgical patient is vital. It has been stated 
that these symptoms of vitamin B deficiency 
remain latent at times and appear only with 
the onset of some intercurrent infection, dur- 
ing pregnancy, after a surgical operation, or 
other event which requires an increased bodily 
metabolism. It is significant that in the ex- 
periment on 300 Javanese, general physical 
impairment occurred long before the symp- 
toms of beriberi appeared. 

According to Cowgill the vitamin B require- 
ments in man bear a direct relationship to 
metabolism and are increased in diuresis and 
diarrhea. Inasmuch as there is a very limited 
capacity for storage of vitamin B in human 
tissues, Frazier and Ravdin argued that the 
vitamin B requirement should be increased in 
hyperthyroidism. Accordingly they admin- 
istered to a group of hyperthyroid patients 10 
milligrams of crystalline vitamin B, every 
other day and 1o grams of brewer’s yeast 
daily by mouth, with a demonstrable improve- 
ment in their nutritional state, a greater fall 
in pulse rate, and a shorter pre-operative 
period of preparation for the very ill patient. 

Another mode of action of vitamin B may 
be related to an observation by Manville and 
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Grondahl, who found that the regeneration of 
red cells is possible only if yeast or some factor 
in yeast is included in the diet. Erythrogene- 
sis in rats on a basal diet excluding the 
vitamin-B-maturation factor stopped at the 
megaloblastic stage. Some factor in yeast was 
necessary to carry the megaloblast to the 
normoblastic stage. The importance of this 
observation in the restoration of the normal 
blood volume immediately following severe 
blood loss at operation cannot be over- 
estimated. 

Of major importance in the preparation of 
the jaundiced patient for operation are 2 
recently discovered facts: first, that the bleed- 
ing, which so easily and so frequently occurs 
in these patients, is due to a low level of 
prothrombin in the blood, and secondly, that 
for the formation of this prothrombin, 
presumably in the liver, a specific food factor 
designated as vitamin K _ is indispensable 
(16, 17). The vitamin is found in alfalfa, 
spinach, and kale, or it may even be syn- 
thesized in the lower intestine through bac- 
terial activity. As it is a fat soluble substance, 
bile is necessary for its absorption. In the 
patient with jaundice, with a biliary fistula, 
with an intestinal fistula, or with prolonged 
duodenal syphonage as in intestinal obstruc- 
tion, bile does not reach the lower intestine, 
vitamin K is not absorbed, the prothrombin 
cannot, therefore, be formed, it falls to low 
levels in the blood, and fatal bleeding may 
occur either spontaneously or following the 
trauma of operation (60). 

In the pre-operative preparation of the 
jaundiced patient, not only is the administra- 
tion of vitamin K imperative, but also the 
administration of bile salts (11). The quan- 
tity administered depends largely upon the 
level of the prothrombin in the blood. This is 
determined according to the method of Quick 
(57, 58). Patients with a normal prothrombin 
clotting time are treated prophylactically with 
2000 to 6000 units of vitamin K, together with 
1 to 4 grams of bile salts daily. Patients with a 
prolonged prothrombin clotting time, without 
bleeding, and those actively bleeding, receive 
correspondingly larger doses. 

If the liver has been injured by poisons, 
infections, or new growth, the level of pro- 


thrombin in the blood also falls. In such in- 
stances there is, however, no vitamin de- 
ficiency but a destruction of the site where 
prothrombin is formed, and vitamin K will 
not correct the condition. The administration 
of this vitamin is equally useless in the bleed- 
ing of hemophilia, thrombopenia, or aplastic 
anemia. But the hemorrhage that occurs in 
jaundice, in intestinal obstruction from any 
cause, in intestinal or biliary fistulas, in pro- 
longed diarrhea, or in ulcerative colitis, may 
be controlled by the administration of this 
vitamin, together with bile salts. 

Additional evidence of the importance of 
the pre-operative nutritional preparation of 
the surgical patient is presented in the ex- 
perimental observations of Thompson, Ravdin 
and Frank. In 8 out of 11 dogs operated upon 
in a hypoproteinemic state, the wound failed 
to heal and a disruption occurred. As early as 
1919 Clark showed an improved repair in dogs 
on a high protein diet, and Harvey and Howes 
showed an accelerated fibroplastic prolifera- 
tion on a similar high protein diet. Ravdin 
states that a liver high in fat and low in pro- 
tein is maximally susceptible to injury. A 
liver low in fat and high in available protein 
is maximally resistant to such injury. These 
observations give added support to our 
practice of giving surgical patients a balanced 
diet of high caloric value in the pre- and 
postoperative periods. In appropriate cases, 
Thompson, et al., suggest restoring the serum 
protein to normal levels by the intravenous 
infusion of lyophile plasma. 

As these various studies suggest, our knowl- 
edge concerning nutrition, though rapidly and 
phenomenally progressing, is still in its in- 
fancy. Well may we ask, how do the vitamins 
act? What is their fate after their ingestion? 
It is probable that they are not specific in 
their effects, although many attempts have 
been made to attach the attribute “anti- 
infective” to vitamin A. As the exact chem- 
ical structure of the vitamins unfolds, it 
appears that it approximates in some degree 
the chemical structure of the endocrine 
hormones. The hexuronic acid isolated by 
Szent Gyorgi from the adrenal cortex in con- 
siderable quantity proved to be identical in 
structure with vitamin C. Freeman and Glass 
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found a definite relationship between vitamin 
C level of the blood plasma before death, and 
the incidence of central autolysis of the 
adrenal glands at autopsy. If the reduced 
ascorbic acid value was above o.70 milligram 
per cent, no central cavities were found in the 
adrenal glands, while on the other hand, if the 
value was below o.70 milligram per cent, 
central cavities were invariably present. 
Harris, Passmore and Pagel found that 
guinea pigs, suffering from an acute infection 
with pasturella pseudotuberculosis, showed a 
considerable diminution in the amount of 
vitamin C present in their suprarenal glands 
as compared with controls which had received 
the same amount of vitamin C. The vitamin 
C in the liver, on the other hand, was not 
significantly affected. Normally the pituitary 
and adrenal glands are said to contain vitamin 
C in greater abundance per gram of gland 
substance than any other known substances. 
The liver has been credited with being a 
storage depot for vitamin A. In cirrhosis, 
Moore has found vitamin A in very low con- 
centration. 

In view of this evidence, are we not justified 
in assuming that in order that the liver and 
the all important endocrine organs may func- 
tion normally, they must be properly nour- 
ished through an adequate supply of vitamins? 
With these organs functioning in optimum 
efficiency, due to optimum nutrition, one may 
logically infer that the patient is better able to 
meet the ordeal of operation, to heal the dis- 
rupted tissues more kindly, and to avoid the 
distressing complications of infection and 
delayed repair. 

With the additional convincing evidence 
that many patients live in a chronic state of 
vitamin deficiency, should we not insist that 
whenever possible a few days be assigned be- 
fore operation to the necessary nutritional 
preparation of the surgical patient? “Ideally, 
every patient should be hospitalized one or 
even two weeks before operation with the 
avowed intention of improving general nutri- 
tion and of restoring the depleted store of 
vitamins” (36). 

In a study of the vitamin C content of 
human tissues, Yavorsky, et al., found a con- 
sistently diminished content in all tissues 
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studied: adrenal, brain, pancreas, liver, spleen, 
kidney, lung, heart, and thymus, in those 
patients from 46 to 77 years of age as com- 
pared to the patients from one to 46 years of 
age. This suggests that the older patients 
require a longer period of preparation by high 
vitamin intake than the younger patients. 
Orr’s observations indicate further that 
patients from low economic levels show corre- 
spondingly increased frequency of vitamin 
deficiencies. 

Fortunately, the effects of vitamin lack are 
corrected quite promptly. Reparative changes 
in the metaplastic epithelium begin as early 
as the fifth day following the ingestion of 
suitable amounts of vitamin A. A low as- 
corbic acid content of the blood is corrected 
within 3 to 5 days after adequate intake. Even 
a few days, therefore, spent in nutritional 
preparation of the patient should reduce the 
operative hazard and diminish the length of 
convalescence. There is little justification for 
the almost universal practice of admitting the 
candidate for an elective operation on one day 
and operating upon him the next. The ordeal 
of operation with its attendant risks should, 
whenever possible, be undertaken only in 
patients in a state of optimum nutrition. 


SUMMARY 


1. Seventy patients, from low economic 
levels, admitted to the Stanford-Lane clinic 
wards for operation were studied with respect to 
the vitamin C content of their blood. In 44 per 
cent of these patients, values of 0.15 to 0.30 
milligram per 100 cubic centimeter of blood 
were found, indicative of a low vitamin C 
intake. In g patients, values fell below o.15 
milligram per cent, indicating they were on 
the verge of clinical scurvy. 

2. This evidence of deficiency in vitamin C 
is of extreme importance in surgical patients, 
since ascorbic acid or vitamin C is intimately 
concerned with the synthesis and maintenance 
of the intercellular supporting materials which 
provide the framework of healing. Experi- 
mental observations by Lanman and Ingalls 
showed that abdominal wounds of scorbutic 
animals ruptured at a pressure one-third that 
required to rupture the wounds of normal 
animals. 
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3. Thirty-eight patients entering Stanford- 
Lane Clinic for surgical and medical care were 
studied by means of the Hecht adaptometer. 
Ten patients, or 26 per cent, showed a marked 
deficiency in vitamin A; 9 showed a mild 
deficiency; 10 were normal; and g showed a 
supersufficiency of vitamin A. 

4. Observations by Jeans, Zentmire, and 
Jeghers showed that 24 to 36 per cent of the 
ordinary population were deficient in vita- 
min A. 

5. Since the effect of vitamin A is to 
produce metaplastic changes in epithelial 
structures, a deficiency in this vitamin is of 
real importance in patients who, following 
operation, are threatened with infections of 
such epithelial structures as the salivary 
glands, the bronchi, the lungs, the gastro- 
intestinal canal, and the genito-urinary sys- 
tem. Animals on diets deficient in vitamin A 
develop abscesses and infections in these 
regions. 

6. Experimental observations by Thompson 
and Ravdin indicate that animals on a low 
protein diet show impaired healing and dis- 
ruption of wounds in 72 per cent. Howes and 
Harvey found an acceleration of fibroplastic 
proliferation in animals on a high protein diet. 

7. These observations indicate that surgical] 
patients should, whenever possible, be pre- 
pared for operation by several days of 
optimum nutrition, including a well-balanced 
diet of high protein intake, of high caloric 
value, and of high vitamin content. This 
period of preparation should begin at home 1o 
to 14 days before operation. 

8. This preparation should also include 
vitamin concentrates for 5 to 7 days before 
operation: 2 haliver oil capsules, thrice daily; 
3 B concentrate tablets, thrice daily; juice of 4 
oranges and 2 lemons daily. 

9. Patients with obstructive jaundice, with 
biliary or intestinal fistulas, with intestinal 
obstruction, ulcerative colitis, or persistent 
diarrhea, may show a prolonged prothrombin 
clotting time due to a low level of prothrombin 
in the blood, secondary to absence or faulty 
absorption of vitamin K. Before operation as 
a prophylactic measure, or, if and when bleed- 
ing occurs, such patients should receive mass- 
ive doses of vitamin K and of bile salts. The 


latter are indispensable in the absorption of 
the vitamin. 
—10. In emergency operations, the parenteral 
administration of vitamins A, B, C, and in the 
jaundiced patient, vitamin K, is indicated. 
II. Following operation, optimum nutri- 
tion should again be instituted through a well 
balanced, high caloric, high vitamin diet, sup- 


‘plemented by vitamin concentrates through- 


out the full convalescent period. 

12. The ordeal of operation with its 
attendant hazards should be undertaken, 
whenever possible, only in patients in a state 
of optimum nutrition. For the past 11 years, 
patients admitted to the Stanford-Lane clinic 
wards under my control have been prepared 
for operation by a high caloric, high vitamin 
diet, supplemented by vitamin concentrates. 
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RE-ESTABLISHMENT OF THE GASTRO-INTESTINAL 
PASSAGE AFTER GASTRIC RESECTION 


Professor Doctor EUGENE POLYA, Budapest, Hungary 


HE year 1938 marked the sixtieth an- 
niversary of gastric resection. It was 
on April 9, 1878, that Péan, the fa- 
mous surgeon of Paris, performed the 
first “gastrectomy.” The idea was much older, 
however, for it seems that it was in the town 
of Philadelphia that the first experiments with 
resection of the pylorus of dogs and rabbits 
were made. At least,so says D.C. Th. Merrem, 
whose treatise! of 1810 is generally quoted as 
first propagating the idea of pylorectomy. A 
hundred years ago Dieffenbach, the greatest 
surgeon of his time, wrote: ‘The removal of 
gastric cancer is a dream of Merrem!”’ 

There elapsed less than 40 years before the 
dream came true. After Péan, first Rydgier 
and later Billroth performed gastric resection, 
and this operation, done in January, 1881, 
was successful and the patient recovered. The 
technique used in these first three gastric re- 
sections was the same: the adequately nar- 
rowed stump of the stomach was united with 
the duodenum. This method is called the Bill- 
roth I operation. 

In 1885 Billroth operated upon a patient in 
whom he found a large cancer of the stomach. 
The patient was so very feeble that, in Bill- 
roth’s judgment, it would be impossible for 
him to survive extirpation of the tumor. There- 
fore Billroth made a gastro-enterostomy. The 
patient withstood this operation so well that 
Billroth decided he could withstand removal 
of the tumor as well. He therefore extirpated 
the tumor and closed the lines of resection of 
the stomach and duodenum. Thus the first 
Billroth II operation was accomplished. 

Billroth thought that this ‘‘atypical’”’ opera- 
tion, the ‘‘combination of a Woelfler’s gastro- 
enterostomy with resection of the stomach” 
as they then called it, would be suitable in 


Presented before the Clinical Congress of the American 
College of Surgeons, Philadelphia, October 16-20, 1930. 

'Merrem, Daniel Carl Theodore. Animadversiones quaendam 
chirurgiae experimentis in animalibus factis illustratae. Quoted 
by Gussenbauer and Winiwarter in Arch. f. klin. Chir., 1875, 10: 
308. 


cases in which the stumps of the stomach and 
the duodenum could not be easily brought to 
gether after the removal of a cancer. But it 
soon became apparent that the Billroth I] 
operation was not only easier but also gen- 
erally much safer than the Billroth I opera- 
tion, and so the Billroth I operation was grad- 
ually abandoned, the majority of the surgeons 
showing preference for the Billroth II tech- 
nique. 

If the cancer is very large, however, after 
its removal the stump of the stomach may be 
so small that even the Billroth II technique 
may present some insurmountable difficulties. 
If one would occlude the small stomach stump 
as required by this operation, it would be so 
reduced in size that there would be no place 
for the gastro-enterostomy. Therefore, in such 
cases one must refrain from closing the stom- 
ach stump but instead implant the whole of 
it into the jejunum. This is the essential fea- 
ture of the method to which I have had the 
honor to call attention.? It originated as a 


2I was not the only one nor the first who got into difficulties 
and found my way out by inventing this method, but I realized 
at least its great practical value and saw at once that it was not 
only a method of necessity, but the method of choice in the 
majority of cases and, therefore, saw to it that it should have 
due publicity because this was absolutely wanting. The method 
was quite unknown, not only to myself, but to all my colleagues 
with whom I had the opportunity to discuss it, and I vainly 
looked for descriptions of it in the textbooks and journals which 
were accessible to me. 

I demonstrated my first patient operated upon with this 
method in October, 1910, before the surgical society of Budapest 
and spoke of this operation at the 1911 Congress of the German 
Surgical Society in Berlin (Verhandl. d. deutsch. Gesellsch. f. 
Chir., 1911, 1: 200) and when I saw that no one there knew of 
anything similar, I decided to publish a description of the 
technique, which appeared in the Zentralblatt fuer Chirurgie, 
ro11, Nr. 26. A few weeks later Wilms, then director of the 
surgical clinic of the University of Heidelberg, wrote an article 
in the Zentralblatt fuer Chirurgie, 1911, Nr. 32., in which he 
stated that a few months previously, even before reading my 
report, he had used a method similar to mine but with certain 
differences. In the Zentralbl. fuer Chirurgie of 1911, Nr. 42. 
Reichel claimed priority because he had mentioned at the 190% 
Congress of the German Surgical Society in discussing a paper of 
Moszkovicz on aseptic intestinal operations (Ueber aseptisch« 
Darmoperationen) that he had performed 3 operations of the 
kind described by me. At the same time Bergmann, of Riga, sent 
to me a reprint of an article (St. Petersburger medizinische 
Wochenschrift, 1909, Nr. 52) in which he reported on 2 cases 
operated upon in the same manner. He did not know of Reichel’s 
article nor did Wilms, nor did I, nor did anybody else to whom 
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necessary means to an end, but it proved to 
have some advantages over the Billroth II 
method, the chief of which is the saving of 
time by omitting the closure of the stomach 
stump. And so as the Billroth I method was 
abandoned for Billroth II technique because 
the latter was simpler and easier, the Billroth 
II operation likewise was willingly replaced 
by another method which seemed still simpler 
and easier. 

Simplicity and easiness of performance, 
especially if the method is time saving, are 
certainly very important points in every op- 
eration, and not only the surgeon but also 
the patient who has to undergo the operation 
is thus benefited. Other points must also be 
considered, however, and one must thoroughly 
investigate the merits and faults of the dif- 
ferent operative methods before he is able to 
decide which is the best—and often if one is 
just, he arrives at the conclusion that one 
cannot draw any general conclusion, for one 
method is best for a certain group of cases 
and another for other cases. 


RE-ESTABLISHMENT OF GASTRO-INTESTINAL 
CONTINUITY 


The manner of re-establishing gastro-intes- 
tinal continuity after gastric resection is cer- 
tainly the most characteristic feature of the 
method employed for it and it is certainly a 
most important point in technique. It is by 
no means, however, a purely technical prob- 
lem, nor should the technical side of the ques- 
tion be considered as the most important one. 





| had spoken before. The great surprise, however, came in 1916, 
when Narath published an article in the Deutsche Zeitschrift 
fuer Chirurgie, Vol. 136, which showed that von Hacker had 
advocated the idea of connecting the opening of the stump of 
the stomach directly with the jejunum and that it was Kroenlein, 
in 1888, who first performed such an operation (antecolic Fig. 8, 
a) and that since then many surgeons including Eiselsberg (Fig. 
8, b) Mikulicz, Doyen, Graser (Fig. 8, c) Hofmeister, Dela- 
geniére, Sasse, and others published reports of cases in which this 
principle was followed with various alterations in technique 
(antecolic, retrocolic, narrowed and unnarrowed stomach stump). 
[hese were presented usually in casuistical publications and in 
demonstrations before medical societies which generally do not 
awake public interest. Thus it happened that not one of the 
surgeons, who did the operation, knew of the others who had 
been doing it and most of those who were doing it looked upon it 
as a method of exceptional value, when necessity demanded, but 
not as a measure of great general practical value. 

The great majority of surgeons, however, did not know of the 
method at all until I called it to the attention of the surgical 
world, and especially to the attention of William Mayo who saw 
in it the operation of the future and whose endorsement helped 
to make it one most widely adopted. 


POLYA: RE-ESTABLISHMENT OF GASTRIC PASSAGE AFTER RESECTION 271 





The first thing to be remembered is the 
welfare of the patient which implies perfec 
tion and durability as well as safety of the 
cure, or at least something which is as near 
to these requirements as possible. The im- 
mediate safety of operation is purely a nec- 
essary preliminary, a conditio sine qua non for 
the two others, but one should always strive 
to secure with an equal or eventually higher 
degree of safety a better end-result. Also it is 
of advantage if one is familiar with more than 
one method so that he may choose the most 
suitable technique for the case at hand and 
what is still more important—select one suit- 
able in an atypical case. 

And, therefore, I think it is not superfluous 
to glance over the many possible methods for 
re-establishing the gastro-intestinal passage 
after resection and at the same time to revise 
the terminology, choosing a term which will 
express all, or at least all the more remarkable, 
characteristics of the method. Narath sug- 
gested a nomenclature to designate resections 
with gastrojejunostomies, but it was not com- 
plete, and in some respects not quite satis- 
factory. The prominent features of the dif- 
ferent methods used for restoring gastro- 
intestinal continuity depend chiefly upon: 

1. The form of anastomosis, whether end- 
to-end, terminoterminal; end-to-side, latero- 
terminal; or side-to-side, laterolateral. 

2. The part of the intestine used for the 
connection with the stomach stump whether 
the duodenum or jejunum. The method then 
should be named gastroduodenostomy (duo- 
deno-gastrostomy) or gastrojejunostomy (jeju- 
nogastrostomy). Since with end-to-side anas- 
tomoses one can implant the end of the stom- 
ach stump into the side of the intestine or else 
the intestine into the side of the stomach 
stump, one may mention first the organ which 
is implanted in the other. 

3. The special points which vary with the 
various kinds of anastomosis. With end-to- 
side anastomoses, for instance, when the 
stomach stump is implanted into the side of 
the intestine this may be implanted narrowed 
or unnarrowed, and one may narrow the 
stomach stump by occluding the part which 
is in the vicinity of the lesser curvature or 
that part which lies at the greater curvature. 
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Fig. 1. 


Gastroduodenal anastomoses. 


a. ae piles with 


narrowing of the stomach stump at the greater curvature (Gussenbauer and Wini- 
warter, Rydygier); b, end-to-end gastroduodenostomy with narrowing of the stomach 
stump at the lesser curvature (typical Billroth I); c, end-to-end gastroduodenostomy, 
with narrowing on both curvatures; d, method of J. Shelton Horsley; e, posterior end- 


to-side duodenogastrostomy (Kocher); 
(modified Kocher); 


g, side-to-side duodenogastrostomy (Ito and Soyesima); 


f, anterior end-to-side duodenogastrostomy 


h, end- 


to-side gastroduodenostomy (Finney, Harberer). 


If the jejunum is used for the anastomosis 
with the stomach, there will be differences 
corresponding to the position of the anasto- 
mosing loop to the transverse colon and with 
the presence or absence of entero-entero-anas- 
tomosis and its form: side-to-side (Braun) or 
Y-shaped (Roux). If side-to-side anasto- 
moses are made there will also be differences 
depending upon the part of the stomach used 
for the anastomosis. These peculiarities should 
be expressed by appropriate adjectives. 
Anastomoses of the stomach with the duodenum 
(Fig. 1) are: (a) end-to-end gastroduodenos- 
tomy, the Billroth I method; (b) end-to-side 
gastroduodenostomy as advised ‘by Finney, 
Haberer; (c) posterior end-to-side duodeno- 
gastrostomy, the Kocher operation, implanta- 
tion of the duodenal stump into the posterior 
wall of the stomach; (d) anterior end-to-side 
duodenogastrostomy, a modification of the 
former operation—implantation of the duo- 
denal stump into the anterior wall of the 
stomach; (e) side-to-side gastroduodenostomy 
as suggested by Ito and Soyesima, in which 


the stump of the duodenum and stomach are 
both closed, and the anastomosis is made be- 
tween the anterior wall of the duodenum and 
the posterior wall of the stomach. 

Anastomoses of the stomach with the jejunum 
are: (a) End-to-end gastrojejunostomy neces- 
sarily combined with end-to-side jejunojejunal- 
anastomosis (Y-shaped). It may be antecolic 
(Rydygier) or retrocolic (Moszkovicz) (Fig. 
2,a and b). (b) End-to-side anastomoses are to 
be divided into two groups; first, implanta- 
tion of the stomach stump into the jejunum 
and second implantation of the aboral stump 
of the transversely cut jejunum into the 
stomach. 

End-to-side gastrojejunostomy may be done 
in several ways: (a) Depending upon the rela- 
tion of the jejunum used for the anastomosis 
to the transverse colon it may be antecolic 
(Fig. 3) or retrocolic (Fig. 4). (b) It may be 
done without and with narrowing of the 
stomach stump (total and partial) and the 
narrowing may be done in the neighborhood 
of the lesser or the greater curvature—partial 
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Fig. 2. a, Antecolic end-to-end gastrojejunostomy (Rydygier II); b, retrocolic end- 
to-end gastrojejunostomy (Moszkovicz); c, antecolic anterior end-to-side jejunogas- 
trostomy; d, antecolic inferior end-to-side jejunogastrostomy; e, antecolic posterior 
end-to-side jejunogastrostomy; f, retrocolic posterior end-to-side jejunogastrostomy. 


inferior and superior, according to the site of 
the opening. (c) It can be performed without 
and with lateral entero-entero-anastomosis. 
In other words there are altogether 12 pos- 
sibilities in this group alone. The antecolic 
total end-to-side gastrojejunostomy is the 
Kroenlein-Balfour operation; the antecolic 
superior partial end-to-side gastrojejunostomy, 
is the modification by Mayo, and occludes the 
inferior part of the stomach stump and leaves 
it open in the vicinity of the lesser curvature. 
End-to-side jejunogastrostomies (Figs. 2, 3-6) 
are combined necessarily, as the end-to-end 
gastrojejunostomies described under section 
(a), with Y-shaped end-to-side jejunojejunosto- 
mies. The jejunum may lie before and be- 
hind the transverse colon and may be im- 
planted into the anterior or posterior wall 
of the stomach or its greater curvature. There 
are, therefore, 6 possibilities in this group (ante- 
colic anterior, posterior and inferior and retro- 
colic anterior, posterior and inferior). 
Side-to-side gastrojejunostomies (Fig. 5). In 
this group the anastomotic loop may lie be- 





fore or behind the transverse colon and com- 
municate with the anterior or posterior wall 
of the stomach or its greater curvature and 
it may be combined or not with side-to-side 
entero-entero-anastomosis; that means that 
there are 12 possibilities in this group. Gastric 
resection with antecolic anterior side-to-side 
gastrojejunostomy would be the correct name 
for the classical Billroth II operation. 

To sum up we find that there are 37 typical 
methods available for the re-establishment of 
gastro-intestinal continuity after resection. 

If in addition to performing an end-to-side, 
or a side-to-side gastrojejunostomy, a Y- 
shaped entero-entero-anastomosis is done, that 
would increase the methods by 12. To carry 
out such steps in most cases would only in- 
crease the difficulties; in some situations, how- 
ever, such procedures would be found helpful. 

When speaking of gastric resection, partial 
remova! of the stomach with the pylorus and 
antrum, or at least with the whole mucosa of 
the pylorus and antrum, is meant. Hence the 
methods aiming at the re-establishment of 
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Fig. 3. Antecolic end-to-side gastrojejunostomies. a, Total (Kroenlein, Balfour); 
b, partial inferior (Eiselsberg, Mikulicz); c, partial superior (W. Mayo). 


gastric or gastro-intestinal continuity after 
other mutilating gastric operations (removal 
of the cardia, total gastrectomy, resection of 
the lesser curvature, sleeve-resection, various 
excisions) are not considered. The number of 
the aforementioned methods may be increased 
considerably by special technique or by pe- 
culiar circumstances. 

Concerning solutions of these problems, two 
Hungarian examples may be mentioned: 

First, Hueltl constructed a special clamp for 
closing the stomach stump with tiny clips of 
aluminum-silver wire; this ‘stomach sewing- 
machine” was simplified and modified in sev- 
eral ways by Petz and Donati, etc. Its use 
was advised in the classical Billroth II, but 
it may be used also in partial inferior end-to- 
side gastrojejunostomy. Verebély cuts away 
the inferior corner of the closed stomach 


stump and connects this opening with one 
made in the jejunum (Fig. 9, a, b, c). 

Second, in the presence of jejunal ulcer 
after gastro-enterostomy combined with side- 
to-side entero-entero-anastomosis Fischer ad 
vised connecting the stomach stump with the 
two limbs of the.jejunal loop used for the 
gastro-enterostomy, which are found generally 
adherent to each other (Fig. 9, d, c). It seems 
much easier and better to close the two stumps 
of the amputated jejunal loop and aborally 
from them to make an end-to-side gastrojeju- 
nostomy (Fig. 9, h, i). 


NARROWING AND LENGTHENING 
THE STOMACH STUMP 


Let me mention here some methods devised 
for narrowing the stomach stump. The meth- 
ods were first advised to adjust the discrepancy 





Fig. 4. Retrocolic end-to-side gastrojejunostomies. a, Total (Delageniére, Reichel, 
Bergmann, Pélya); b, partial inferior (Graser, Hofmeister, Wilms, Finsterer); c, par- 


tial superior (Goetze). 
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Fig. 5. Side-to-side gastrojejunostomies. a, Antecolic anterior (typical Billroth II); 
b, antecolic inferior; c, antecolic posterior; d, antecolic anterior with side-to-side en- 
tero-anastomosis; e, retrocolic posterior; f, retrocolic inferior; g, retrocolic anterior; h, 


typical Billroth IT. 


between the lumina of the gastric and duo- 
denal stumps before making an end-to-end 
gastroduodenostomy. Gussenbauer and Wini- 
warter, in 1874, in their experiments with py- 
lorectomy on dogs cut out a wedge of the 
greater curvature in order to equalize the 
openings which were to be united (Fig. 1, a). 
This step was followed by Rydygier and by 
Billroth in his first 2 gastric resections. In 
the classical Billroth I operation the narrow- 
ing was done on the lesser curvature (Fig. 1,b). 
Some surgeons narrowed both curvatures (Fig. 
1, c) and the advice to narrow the resection- 
line on the great curvature also returned later. 
For example J. Shelton Horsley of Richmond, 
Virginia, advised the alinement of stomach 
and duodenum at the lesser curvature and 
the tucking in of the superfluous lower border 
of the gastric stump (Fig. 1, d). Haberer less- 
ened the lumen of the stomach stump by 
means of a row of interrupted submucous cat- 
gut sutures. In this way the narrowing of the 
stomach stump is distributed along the whole 
circumference. The following 2 rows of suture 
help to complete this and at the end of the 
operation the duodenum is invaginated into 
the stomach and fits into it “as the stalk of 
the mushroom fits into its pileus’”’ (Orator). 


But it was generally along the lesser curva- 
ture that the narrowing of the stomach stump 
was done when the classical Billroth I opera- 
tion was performed, and even in the modifi- 
cations of the Billroth I the same general 
scheme was followed. Goepel with his ‘“Ein- 
manschettierungsverfahren” attempted to in- 
sure the suture by forming of the stomach a 
cuff-like flap consisting of the gastric serosa 
and muscularis, which covered the suture unit- 
ing the gastric and duodenal mucosa as a cuff 
(Manschette) covers the wrist. (Fig. 6, c.) 

Shoemaker was the first, at least as far as 
I was able to learn, who showed the impor- 
tance of lengthening the stomach stump (1910) 


a b c 


Fig. 6. a, Line of incision; b, Kirschner’s Schlauchresec- 


tion; c, Goepel’s Einmanschettierungsverfahren. 
7 C, & 
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Fig. 7. a, b. Shoemaker’s operation. a, Lines of incision; 
b, end-to-end gastroduodenostomy; c, Schmieden’s Treppen 
resection, intragastric, leaving antrum; d, the same remov- 
ing antrum and pylorus; e, finished by end-to-end gastro- 
duodenostomy; f, finished by partial superior end-to-side 
gastrojejunostomy; g, directions for the incision of stomach 
for lengthening, a-a, or shortening, )-b, the stump of 
stomach; h, lengthened stomach stump (this is the one 
I always use); i, shortened stomach stump. 


He calls 
it Schlauch or hose. This was done earlier 
also, first by Graser, as far as I can find, but 
its importance at least was not emphasized. 
The technique used by Shoemaker, which re- 
quires special clamps, is a little awkward, but 
the kind of incision he used for shaping the 
stomach stump (Fig. 7, 2) was adopted by 
Schmieden in his Treppenresection (Fig. 7, d 
—stair-shaped resection) and by Kirschner for 
his Schlauchresection (Fig. 6, a—hose-like re- 
section). Both used this kind of stomach 
stump not only for gastroduodenostomy but 
also for end-to-side gastrojejunostomy. The 
method of Schmieden is founded not only on 
technical but also on pathological and physio- 
logical considerations. His technique aims to 
build up a new lesser curvature (Magenstrasse, 
Waldeyer) which has some physiological im- 
portance; it eliminates the old lesser curva- 


by giving to it the shape of a tube. 


AND OBSTETRICS 


ture which plays a great part in the patho 
genesis of ulcer (Aschoff). But one is able to 
lengthen the stomach stump in a much simpler 
way (Fig. 7, g, a-a) and to make reliable 
clamping possible and thus insure asepsis. 

Also with end-to-side gastrojejunostomies, 
in spite of the fact that before the publication 
of my article in 1911 such operations werc 
done only very seldom and in quite excep 
tional cases and although the technique was 
unknown to the majority of surgeons, the 
fact remains that the step of narrowing the 
stomach stump is a very old one. It would 
seem that it was first done by Eiselsberg' and 
Doyen.” 

The most important communication is that 
of Graser in 1906, not only because he seems 
to have been the first who performed retro- 
colic operations of this kind, but also because 
he mentions that the stomach stump, which 
he implanted into the jejunum, was very sim- 
ilar to the intestine, and his illustration shows 
also the ‘‘bowel-like stomach” (darmaehnlicher 
Magen). The lengthening of the stomach 
stump is very important in the facility with 
which the re-establishment of the gastro- 
intestinal continuity after gastric resection is 
secured (Fig. 8, c). 


SELECTION OF METHOD 


Is there a method among all those men- 
tioned which is preferable in all cases or shall 
we select a certain method for a given case, 
and what are the criteria on which the merits 
of the different methods should be judged? 

It is very difficult to answer these questions. 
Perhaps it would be better to show the dangers 
connected with the different types of opera- 
tion for the re-establishment of gastro-intes- 
tinal continuity. The dangers arise chiefly 
from three factors: (a) The difference in size 
of the openings which are to be united by 
suture; (b) Undue tension on the structures 
which have to be brought together; and (c) dis- 
turbances in the passage of gastric contents 
immediately or some time after operation. 

As to the difference in size of the gastric 
and duodenal stumps, this factor was respon- 
sible for the greatest difficulties encountered 


1Resektion mit Gastroenterostomie, 1889, Fig. 8, b. 
2Pylorectomie combinée avec la gastroenterostomie a raquette, 1892. 
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Fig. 8. The first end-to-side gastrojejunostomies. a, Kroenlein (1888) who operated 
for pyloric stenosis and found the duodenal stump too narrow for uniting it with the 
stomach and therefore implanted this in the jenunum (antecolic); b, Eiselsberg (1889) 
narrowed the small stomach stump which remained after the removal of a large can- 
cer and implanted it in the jejunum (antecolic); c, Graser (1906), the first retrocolic 
end-to-side gastrojejunostomy—the remarkable lengthening of the stomach stump 
is the most prominent feature of this operation. 


in performing the original end-to-end gastro- 
duodenostomy, the classical Billroth I opera- 
tion. Attempts were made to overcome this 
difficulty by dilatation of the duodenal open- 
ing, by cutting it obliquely, or bya longitudinal 
incision in its anterior wall. The only real help 
was found by narrowing the opening of the 
stomach. Only such part of it was left open 
as corresponded exactly with the opening in 
the duodenum. The partial closure was made 
usually on the lesser curvature, rarely on the 
greater or at both, and the weak point, the 
Jcmmerecke, the corner of sorrow, as the Ger- 
mans call it, was at the junction of the occlud- 
ing linear suture of the stomach and the cir- 
cular suture which united stomach and duo- 
denum. This place, the point where the three 
limbs of the T or Y formed by the lines of 
suture met, was in especial danger, first, be- 
cause of necrosis as a result of the pressure 
of the sutures which may impair or even de- 
stroy the blood supply of the triangle-shaped 
bit of tissue which lies between them, and 
second because of the difficulty of covering 
this place with serosa adequately and without 
undue tension. 

As to the second factor, any amount of ten- 
sion must be very carefully guarded against 
when the stomach stump is co-aptated with 
the intestine if one wishes to avoid the un- 
timely cutting through of the sutures or even 
necrosis caused by forceful stretching of the 


tissues. These dangers are imminent in every 
form of gastroduodenal anastomosis especially 
after extensive resections and in cases in 
which the mobility of the duodenum is slight 
or absent. 

As to the third factor, disturbances in the 
emptying of the stomach contents, this prob- 
lem must be guarded against in every form 
of gastro-intestinal anastomosis, but these 
disturbances are apt to become much more 
severe and generally they are also much more 
dangerous, when the jejunum rather than the 
duodenum is used for the anastomosis. And 
this is quite natural, because the gastroduo- 
denal anastomosis presents nearly normal ana- 
tomical conditions for the passage of gastric 
contents. Swelling of the suture-line in con- 
sequence of edema or bloody infiltration, of 
course, may cause some transient upset in the 
emptying of the stomach contents as well as 
in producing subsequent stenosis which may 
become permanent. The latter occurrence is 
very rare when proper technique is used. 
After resections, however, which are com- 
pleted by a gastrojejunostomy there may 
threaten all the disturbances which may arise 
after a gastrojejunostomy without previous 
resection: kinks especially, though rarely other 
forms of mechanical obstruction, may occur in 
the vicinity of the anastomosis immediately 
after the operation, and jejunal ulcers and 
their sequels may develop later. It is true 
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Fig. 9. a, b, c, ‘‘Corner-anastomosis” of Verebély. a, Closed stomach stump; b, 
corner at the great curvature cut off; c, stomach stump implanted in the jejunum; 
d, e, Fischer’s operation; d, gastro-enterostomy and entero-entero-anastomosis (dotted 
lines) and lines of resection; e, stomach together with the opening of gastro-entero- 
anastomy and the top of the anastomotic loop removed, gastric passage restored; 
f, jejunal ulcer after retrocolic posterior gastro-enterostomy perforated; g, restoring of 
gastric passage by side-to-side entero-entero-anastomosis, the efferent loop being 
stenosed by the suture of the perforated ulcer; h, antecolic anterior gastro-enterosto- 
my with side-to-side entero-anastomosis; stomach, G, in the neighborhood of gastro- 
enterostomy, and efferent loop, E, between the openings of the gastro-enterostomy 
and entero-entero-anastomosis into the anterior abdominal wall perforated, P; C 
transverse colon; O afferent loop. i, Condition after operation; resection of stomach 
together with the ulcerous efferent loop and the opening of gastro-enterostomy; 
afferent and efferent loops closed, entero-entero-anastomosis left, stomach stump im- 
planted into the jejunum below the entero-entero-anastomosis. F; efferent, O; afferent 





loops of the end-to-side gastrojejunostomy. 


that one important source of trouble in the 
passage of stomach contents after the ordinary 
gastro-enterostomy, namely, the patency of 
the pylorus, is eliminated by gastric resection, 
but if the pylorus is occluded the consequences 
are much worse than those which happen after 
an ordinary gastro-enterostomy. 

If, after gastro-enterostomy, the contents of 
the stomach cannot leave it by the efferent 
loop, they regurgitate by the afferent loop and 
pass through the more or less open pylorus 
back into the stomach. But if there is no 
pylorus at all the contents stagnate in the 
duodenum, fill it, dilate it, and augment by 
stagnation in it, because the dilated duodenum 
is less able to expel its contents than the nor- 
mal; for the muscles are stretched and at 
the same time have a more difficult task to 


perform. Under these circumstances when the 
contents of the stomach and the afferent loop 
cannot pass into the efferent loop (Fig. 10, b) 
or by the efferent loop (Fig. ro, a) the duo- 
denum can empty only into the stomach and 
eventually its contents may be removed by 
vomiting. It is still better that the patient 
vomit than to have fluid remain stagnant in 
the duodenum, because the pressure of the 
dilated duodenum on the solar plexus may 
produce very serious and even fatal symptoms 
or it may cause insufficiency and perforation 
of the suture occluding the duodenal stump. 
The situation is still more serious if a kink 
is located at the entrance of the afferent loop 
to the anastomosis (Fig. 10, c). Such a con- 
dition may entirely prevent the emptying of 
duodenal contents. It is true the duodenal 
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contents is composed chiefly of bile and pan 
creatic juice, but occlusion of the duodenum 
always causes a hypersecretion of these, so 
there may arise a vast accumulation of fluid 
in the duodenum, which cannot pass by any 
means out of the duodenum because its oral 
end is closed by the suture, its aboral by the 
kink. This condition may lead to rapid col- 
lapse and death, or may cause perforation of 
the duodenal stump into the peritoneal cavity. 

This complication, a kink at entrance of af- 
ierent loop to the anastomosis, threatens es- 
pecially in cases in which the stump of the 
stomach is too small and the small intestine 
has to be drawn highly upward for the anasto- 
mosis. Also there are some technical failures; 
for instance, faulty fixation of the mesocolic 
slit to the small intestine may produce it. It 
can certainly be avoided by an entero-entero- 
anastomosis between the two limbs of the 
anastomotic loop and therefore it is always 
wise to make this (preferably a small loop) as 
a safety-valve when the stomach stump is 
too small. However, especially in ulcer-cases 
the combination of gastrojejunostomy with 
entero-entero-anastomosis is not always harm- 
less; it may help to produce a jejunal ulcer 
later. 

Jejunal ulcer, the other serious complica- 
tion which may follow gastrojejunostomy, is 
much less likely to occur when resection is 
done, than when resection has not been done 
and the patient has his entire stomach. It 
may occur nevertheless after resection, and in 
such cases it is much more difficult to deal 
with than when resection has not previously 
been done. The only sure means of avoiding 
jejunal ulcer is to keep the jejunal mucosa out 
of direct contact with the gastric juice, and 
that can be done only by gastroduodenostomy. 


POINTS OF ADVANTAGE 


There are two more points which deserve 
careful consideration: the ease with which the 
operation can be performed and the function 
of the stomach after different kinds of opera- 
tions. 

Ease in operating is chiefly dependent on 
the possibility of performing the operation 
outside of the abdominal cavity. The more 
one is able to do that, the easier the operation 





Cy 


a b c 

Fig. 10. Difficulties in passage of gastric contents after 
resection. a, Kink of the efferent loop; b, kink at the 
beginning of the efferent loop; c, kink at the end of the 
afferent loop. 


and the surer the asepsis; also it facilitates the 
process of suturing and makes possible the 
minute control of the sutures. In addition, 
time is saved and this helps to avoid collapse, 
pneumonia, and other complications which 
may endanger the patient’s life after opera- 
tion. In this respect a gastrojejunostomy is 
generally superior to a gastroduodenal anas- 
tomosis, but not in all cases, and in many the 
difference may be eliminated. Regarding func- 
tion, it is evident that the gastric passage re- 
established after a gastroduodenal anastomo- 
sis more closely resembles normal anatomy 
than when a gastrojejunostomy has been 
made. Function is impaired after both, but 
it seems to be less so after gastroduoden- 
ostomy than after gastrojejunostomy. The 
functional value of any resected stomach is 
greatly diminished; removal of the pylorus 
deprives the stomach of the power to keep 
back its contents until satisfactorily pre- 
pared for digestion in the intestine; the re- 
moval of aconsiderable part of the musculature 
of the stomach impairs its contractile power 
so that its faculty to expel its contents by 
its own force is lost and the mixing, grind- 
ing, and triturating activities are quite impos- 
sible. Resection also abolishes the so called 
second, or chemical phase, of the secretion 
of gastric juice. The resulting hypacidity 
may be augmented or replaced by complete 
anacidity brought about by too extensive 
ablation of the secretory surface and by the 
reflux of bile and pancreatic juice, which may 
occur also through gastroduodenal anasto- 
moses but generally is much more copious if 
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a gastrojejunal opening is present. Enderlen, 
Freudenberg and v. Redwitz showed that in 
the latter instance there is a possibility only 
of tryptic digestion in the resected stomach, 
whereas in the former the acidity is too low for 
peptic digestion but not low enough to permit 
tryptic digestion. This circumstance is of sec- 
ondary importance because intestinal diges- 
tion can take the place of the missing gastric 
digestion. Therefore, the majority of patients 
feel perfectly well and gain weight after gas- 
tric resection. The chief cause of trouble, if 
there is any trouble at all, is the too rapid 
or too slow emptying of the resected stomach. 
As to the first, some patients feel permanently 
hungry, may be awakened by it at night. In 
the second instance, some patients feel a dis- 
agreeable fullness and heaviness after meals, 
sometimes even after a few mouthfuls and 
this distress may last for hours and may end 
with vomiting. The too rapid emptying (Stur- 
sentleerung) of the stomach is typically peculiar 
to too broad gastrojejunostomies especially 
when the opening of the stump of the stomach 
is not narrowed before it is implanted into the 
jejunum. This condition is noted particularly 
soon after operation but later it may improve. 
The very slow emptying of the stomach may 
be caused by stenosis of the anastomotic open- 
ing, by ulcerous stricture of the duodenum 
or the efferent loop of the small intestine, or 
by shrinkage of adhesions. But also spastic 
contractions of the duodenum especially at 
the terminal part of the bulbus (Goetze) or of 
the small intestine (Schur) may hinder the 
propulsion of the gastric contents. The greater 
the amount of stomach removed the less will 
be the contractile power of the remaining 
stomach; the greater the part hydrostatic pres- 
sure will play in the emptying of the stomach, 
the greater will be the significance of the re- 
sistance the intestine may exercise against 
the progression of gastric contents. 

Generally the patients with gastroduode- 
nostomies present more favorable conditions 
than do those with gastrojejunostomies as far 
as continence as well as secretory activity is 
concerned. As to the gastrojejunostomies, 
functions of the retrocolic types and of those 
types with not too large openings are generally 
better. 


Summing up, the conditions created }y 
gastroduodenostomy come nearer meeting the 
physiological standard. This is borne out by 
clinical experience; on the whole, after gastric 
resection with gastroduodenostomy, patients 
complain less than do patients who have had 
a gastrojejunostomy, also they are less liable 
to late complications than the latter. On the 
other hand, gastrojejunostomies are generally 
easier and safer to perform. 


TECHNICAL DIFFICULTIES 


The technical difficulties encountered in 
doing a gastroduodenostomy are due chiefly 
to the immobility of the duodenum. This 
varies in different cases. In certain cancer 
cases, especially in thin people with ptotic 
stomach, the upper transverse portion of the 
duodenum is often very much elongated; in 
such patients the coaptation of the gastric 
and duodenal stumps is generally very easy. 
In the presence of duodenal ulcer, however, 
the duodenum is usually quite immovable, 
very often it is embedded in hard adhesions 
especially when the ulcer is on the posterior 
wall and penetrates into the pancreas. In 
such a case the duodenum can never be 
mobilized sufficiently to be used for end-to-end 
gastroduodenostomy. But there are cases in 
which the duodenum is not fixed by strong 
adhesions, but only by such as are easily di- 
vided. Other times it is quite free but too 
short to be brought in contact with a not 
very large stomach stump. In such cases 
Kocher advised mobilization of the duodenum. 
Generally it is much simpler and easier to 
lengthen the stump of the stomach. The dif- 
ference in size of the openings must be ad- 
justed in any case, and this may be accom- 
plished in a way which helps to co-apt the 
duodenum with the stomach. If the stump 
of the stomach is cut and sewed in the proper 
way, it becomes a cylindrical structure, a tube 
very similar to the small intestine; thus the 
difficulties in gastroduodenal suture are re- 
duced to those of a circular intestinal suture. 
And if one uses this tube-like stomach stump 
for the gastroduodenal suture after the 
through-and-through and serosal sutures par- 
tially closing the stomach stump are perfectly 
completed, then the much dreaded place oi 
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neeting of the two suture lines loses all its 
erilousness. Two structures entirely covered 
vith serosa are to be united; therefore, there 
; no danger provided union can be accom- 
lished without any tension and this is gen- 
rally possible when the gastric stump is pre- 
vared in the proper manner. 

When properly done, therefore, the gastro- 
uodenal suture is not only as easy as the 

ircular suture of the small intestine, but it is 
likewise as safe; safer indeed because there is 
o mesenteric border where the covering with 
serosa is imperfect. Thus the Jammerecke is 
completely eliminated. 

And not only for the end-to-end gastroduo- 
denostomy, but also for every other form of 
vastro-intestinal anastomosis in which the 
opening of the stump of the resected stomach 
is to be united with or implanted into the 
wall of the intestine—this tube-like form of the 
stomach stump has many advantages because : 

First, its length (1) relieves the tension and 
facilitates coaptation as well as the placing 
of the sutures; (2) makes room so that soft 
clamps may be applied and in this way asepsis 
is promoted; (3) helps asepsis in that it is 
possible to do the suturing outside of the ab- 
domen thus making perfect isolation feasible. 

Second, narrowing the lumen—not only makes 
suturing easier by reducing the gastric lumen, 
but also favors later function—for the rapidity 
of the evacuation of the stomach stump is 
diminished. 

Third, the chief advantage, however, is the 
perfect covering with serosa. This insures 
safety in the suture; the weak points, for in- 
stance, the fat and the ligated blood vessels 
of the lesser curvature, may be not only cov- 
ered with serosa, but are far from the line 
of the circular suture. The longitudinal oc- 
cluding suture line of the stomach already 
covered with serosa causes no difficulty what- 
ever in making the circular suture. If done 
properly, the two suture lines do not weaken 
each other: on the contrary, they are made 
stronger by covering each other with a new 
layer of serosa. 


THE TUBE-LIKE FORM OF STOMACH STUMP 


The tube-like form of the stomach stump 
is certainly the most useful, therefore, it is 


wise to fashion it into this shape in every case 
in which one has to re-establish gastro-intes- 
tinal continuity after gastric resection. There 
are of course some exceptions, for instance, 
in secondary resections when a gastro-enteros- 
tomy has previously been made, and when 
one must remove only that part of the stom- 
ach which lies between the duodenum (pylo- 
rus) and the gastro-enterostomy and then 
close the lines of resection. 

Of the aforementioned forms of the gastro- 
intestinal anastomosis I prefer end-to-end gas- 
troduodenostomy; if this is not feasible because 
of the condition of the duodenum, I prefer 
retrocolic partial inferior end-to-side gastro- 
jejunostomy. Which of the two is to be chosen 
is often quite evident at first inspection after 
the opening of the abdominal cavity, but 
sometimes a decision is reached only after the 
removal of the diseased part of the stomach. 

The advantages of gastroduodenostomy 
over the gastrojejunostomy have already been 
discussed. One purely technical point may be 
added. Stomach and duodenum lie in the so 
called upper story (e/age) of the peritoneal 
cavity, which is well separated from the lower 
and much larger section by the transverse 
colon and mesocolon. Gastroduodenostomy 
is of value if in the course of an abdominal 
operation one is able to limit it to a strictly 
circumscribed area which can be perfectly 
isolated during and after the operation. If 
a gastroduodenostomy is made, one avoids 
tampering with the small intestine; in fact 
one need not even see one loop of it. For this 
reason the danger of postoperative adhesions, 
which may cause very disagreeable complica- 
tions immediately as well as eventually, 
months and years after operations, is dimin- 
ished. By all means it is always wise to limit 
the field of operation, unless other important 
considerations require the contrary. Here 
again is a point in favor of gastroduodenos- 
tomy if it is feasible and safe in a given case. 
Another point in its favor is that occlusion of 
the mesocolic rent, which has some awkward 
features, is avoided with gastroduodenostomy. 

As already mentioned, it is chiefly the con- 
dition of the duodenum, especially if a duo- 
denal ulcer is present, which makes it impos- 
sible to perform an end-to-end gastroduo- 
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Fig. 11 








Fig. 13 


Fig. 11. First step in partial occlusion and lengthening of the stomach stump. 
Temporary occlusion of the upper part of the resection line of stomach by mattress- 


suture. 


sutures. 





Fig. 14 


denostomy. If we cannot secure a circular, 
well nourished, movable tube of duodenum 
at least 2 centimeters long, it is better to 
desist from it. While in certain cases the line 
of resection of the duodenum is manifestly 
useless for circular suture, it is found that the 
section of duodenum which lies behind the 
duodenal ulcer or scar is broad, easily acces- 
sible and covered with healthy serosa, and 
measures in length at least 5 to 6 centimeters. 
In such cases it is preferable to make an end- 
to-side gastroduodenostomy for the gastric 
stump can always be shaped to the most con- 
venient form in cases of duodenal ulcer. 
Except in these cases, which are very few 
indeed, in all other cases in which the end- 
to-end gastroduodenostomy cannot be per- 
formed, the retrocolic end-to-side gastrojeju- 
nostomy with a tube-shaped stomach stump is 
the operation of choice. The retrocolic method 


Fig. 12. Second step in partial occlusion and lengthening of the stomach stump. Re- 
moval of the fenestrated clamp; the artery clamps ensure against the retracting of the 
stomach wound; generally they are not necessary if one works fast enough, the crushed 
edges of the wounds sticking to each other. 

Fig. 13. Third step in partial occlusion and lengthening of the stomach stump. De- 
finitive partial occlusion of the stomach wound by suture which goes through its 
whole thickness; it is better if lockstitch sutures be used instead of simple continuous 


Fig. 14. Fourth step in partial occlusion and lengthening of the stomach stump. 
Seroserous sutures covering the through-and-through sutures. The first stitches fasten 
the serosa in proper place. 


is to be preferred to the antecolic because it 
creates better conditions for the undisturbed 
passage of gastric contents and presents less 
possibilities for intestinal obstruction. It is 
true that antecolic gastro-enterostomy is eas- 
ier to perform and that its failures are gener- 
ally easier to be remedied than are those after 
retrocolic operation. Such failures, however, 
are more frequent and more inevitable with 
antecolic than with retrocolic anastomoses— 
if they are properly performed. The remedy for 
the failures of gastrojejunostomy—jejunoje- 
junal anastomosis—particularly in ulcer cases 
is not without danger to the future welfare of 
the patient. Therefore, it is better to avoid it 
if at all possible. The only situation in whick 
one must not fear an entero-entero-anasto- 
mosis and in which it should always bé done 
is the presence of a very small stomach stump 
which is supposed not to produce sufficient 
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hydrochloric acid as to cause an ulcer. In such 
cases the antecolic operation also has the ad- 
vantage that the difficulties of closing the 
mesocolic rent are eliminated and in cases of 
highly situated, small stomach stumps such 
difficulties may be very great indeed. 

Antecolic anastomosis may be preferable, 
too, when adhesions or other anatomical 
changes around the first jejunal loop present 
difficulties, for instance when the resection is 
done for jejunal ulcer, whereas adhesions of 
the stomach and mesocolon are to be severed 
in any case if the former is to be resected, 
except in very rare instances when the trans- 
verse colon must be removed as well. 








Fig. 15. First step in end-to-end gastroduodenostomy. The first serosa- 
stitches are in place, uniting stomach stump and duodenum; they are laid on a 
tag of omentum. At the operation there is of course a strip of gauze between 
them, until the anterior row of through-and-through sutures is finished. 

Fig. 16. Second step in end-to-end gastroduodenostomy. The artery clamps 
occluding the stumps are taken away and the posterior row of through-and- 


Fig. 17. Third step in end-to-end gastroduodenostomy. The anterior row 


Fig. 18. Fourth step in end-to-end gastroduodenostomy. The anterior por- 
tion of the seroserous suture is covered with the omental tag. 
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Fig. 16 Fig. 17 





Fig. 18 


In certain cases if the stomach is not dilated 
and the cross section of it is exceptionally 
small, its stump may be directly implanted 
unnarrowed in the jejunum. In the most 
cases, however, a tube-shaped stump is far 
better. 


FORMING THE GASTRIC STUMP 


The technique of properly forming the gas- 
tric stump is quite simple. The stomach is cut 
obliquely from left to right and from above 
downward (Fig. 7, g, a). In this way more of 
the lesser curvature is removed than of the 
greater one. This is generally desirable in 
cases of gastric cancers and in gastric ulcers 
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a b c 
Fig. 19. Closing of the duodenal stump. a, Temporary closure by through-and-through mat- 
tress-suture; b, final through-and-through continuous suture, by drawing together the thread the 
stump is diminished; c, tucking in the stump and covering it with serosa. 


as well because an affection on the lesser cur- 
vature is usually more extended than on the 
greater one. In the presence of duodenal 
ulcer, however, it is indifferent. The obliquity 
of the line of resection must certainly not be 
exaggerated. The cutting is done between two 
hard clamps. On the oral side I prefer to use a 
fenestrated clamp (Graser’s). Through its 
middle slit I apply a continuous mattress- 
suture with catgut, going through both walls 
of the stomach and keeping them temporarily 
together (Fig. 11). The suture begins at the 
lesser curvature and ends 3 to 5 centimeters 
over the greater curvature. The beginning of 
the thread is left long and armed with a second 
needle. The opening of the stomach should be 
left somewhat wider when end-to-side gastro- 
jejunostomy is intended than when gastro- 
duodenostomy is to be made. 

When the part which is to be occluded is 
temporarily fixed by this thread, a soft clamp 
is put on 3 to 5 centimeters behind the hard 
clamp and the latter taken away (Fig. 12); the 
unstitched part of the stomach wound, which 
was crushed by the clamp, is grasped by a 
narrower clamp; I generally use Kocher’s 
artery forceps. The tip of this should lie at the 
point where the last stitch of the mattress- 
suture emerges from the stomach. During this 
time the assistant holds the line of resection by 
stretching the thread. Now while he keeps 
tense the end of the thread which lies nearest 
to the greater curvature, one unites the stom- 
ach wound with the needle left on the begin- 


ning of the thread by continuous through-and- 
through suture (Fig. 13) until one reaches the 
end of the mattress-suture and ties both ends 
of the thread together. After this, the soft 
clamp is removed. It is advisable to accom- 
plish the occlusion of the stomach stump by 
lockstitch sutures in order to prevent bleeding 
quite surely. 

Then this occluding suture is covered with 
serosa (Fig. 14). I prefer for this interrupted 
sutures the last of them put on immediately 
over the tip of the occluding artery-forceps. 
One must take broad serous surfaces to cover 
quite securely the through-and-through su- 
ture; at the oral end this serosa-suture must 
overreach the end of the through-and-through 
suture by 2 to 3 centimeters. If feasible with- 
out any tension, even the ligated stumps of 
the vessels of the lesser curvature should be 
turned in and the serosa-suture continued to 
this point. 


END-TO-END GASTRODUODENOSTOMY 


End-to-end gastroduodenostomy requires 
that the end of the elongated tube-like stom- 
ach stump and the free part of the duodenum 
be easily brought together; also it must be 
possible to coapt 2 to 3 centimeters of them 
without any tension. This point must be 
definitely assured before one decides finally to 
make the end-to-end gastroduodenostomy 
bringing in contact the stumps of the stomach 
and the duodenum, which is likewise held by a 
Kocher artery forceps. Before the suture is 
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Fig. 20. First step in end-to-side gastroduodenostomy. The stomach 
stump is being brought toward the closed duodenal stump. ; 
Fig. 21. Second step in end-to-side gastroduodenostomy. The first 


stitches of the posterior row of serosa sutures. 


Fig. 22. Third step in end-to-side gastroduodenostomy. Opening of 


the duodenum. 


Fig. 23. Fourth step in end-to-side gastrojejunostomy. 


rous suture is finished. 


started it is wise to look for a long tag of 
omentum. The tip of this caught with an art- 
ery-forceps is brought upward and laid below 
the meeting-place of the stomach and the 
duodenum to be united. It should be isolated 
by a thin strip of gauze. Now the stumps of 
the stomach and the duodenum occluded by 
Kocher forceps are laid over this and the 
uppermost serous stitch made (Fig. 15). It 
should go 1.5 centimeters above the last stitch 
of the occluding linear serous suture of the 
stomach and 1 to 1.5 centimeters behind the 
artery forceps occluding the end of the duo- 
denum at its upper border. This stitch is tied 
whereas the stitch which unites the inferior 
border of the duodenum with the greater cur- 
vature 1 to 1.5 centimeters behind the Kocher 





Fig. 21 


The serose- 





Fig. 23 


forceps is not tied although it is inserted when 
the posterior row of the seroserous suture is 
begun. Now the posterior surfaces of the gas- 
tric and duodenal stumps are united with 
interrupted Lembert sutures, beginning at the 
lesser curvature and continuing to the greater 
curvature until the last suture, which was left 
loose, is reached. Then this is tied likewise. 
Now a soft clamp is put on the stomach 3 to 5 
centimeters behind the suture line and after 
careful isolation the Kocher forceps are re- 
moved, and the full thickness of the edges of 
the gastric and duodenal stump is sewed to- 
gether with continuous catgut suture from the 
inside as far as possible (Fig. 16). Generally 
this is easily possible for at least three-fourths 
of the suture line. One begins at the lesser 
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Fig. 24 Fig. 25 Fig. 26 





Fig. 27 


Fig. 24. First step in end-to-side gastrojejunostomy, 
partial inferior. The first stitches in the posterior row of 
the serosal sutures to unite jejunum and stomach stump 
are shown. 

Fig. 25. Second step in end-to-side gastrojejunostomy. 
Opening of the jejunum. 

Fig. 26. Third step in end-to-side gastrojejunostomy. 
The posterior row of the through-and-through sutures 
uniting stomach and jejunum are shown. Lock stitches are 
better but the drawing seemed clearer with simple contin- 
uous suture. 

Fig. 27. Fourth step in end-to-side gastrojejunostomy. 
The posterior row of the through-and-through sutures is 
finished. The stitch uniting the greater curvature to the 





Fig. 28 


jejunum which was left long and pulled by the assistant to 
co-apt the edges of the wounds of the stomach and jejunum, 
is cut short. Another stitch which penetrates the whole 
thickness of stomach and jejunum is put in at a distance of 
2 to 3 centimeters from the above mentioned stitch. This is 
tied, kept stretched by the assistant, and the continuous 
suture is continued from inward. 

Fig. 28. Fifth step in end-to-side gastrojejunostomy. 
The suture from inside is finished after the end of the thread 
is tied to the last interrupted stitch. Immediately over 
it a stitch is placed from the outside which turns in the 
mucosa. This is tied, left long, and given to the assistant 
to pull. The upper end of the thread of the continuous 
suture which was left long is armed with a needle. 
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Fig. 32 


Fig. 29. Sixth step in end-to-side gastrojejunostomy. 
The anterior row of the through-and-through suture is 
continued from outside the mucosa and being turned in 
the serosal surfaces co-apted. 

Fig. 30. Seventh step in end-to-side gastrojejunostomy. 
The soft clamp is removed just before finishing the anterior 
row of through-and-through sutures. One or two interrupt- 
ed sutures were inserted earlier to secure right co-aptation 
of the wound in the middle of the wound or on both ends 
of its middle third. 


curvature, leaving the thread long at the 
beginning and placing the suture on the inside 
carefully co-apting the margins of the wounds 
of the mucosa. If a stitch is previously placed 
at the site of the greater curvature the sutur- 
ing is facilitated (see Fig. 26). When one 
reaches this stitch, another is put in 2 or 3 


Fig. 33 

Fig. 31. Eighth step in end-to-side gastrojejunostomy. 
The first and last serosal stitches which were left long 
until now are cut short and covered with new serosal 
stitches. Other interrupted serosal stitches are put in if 
necessary to coapt the serosa exactly. 

Fig. 32. Ninth step in end-to-side gastrojejunostomy. 
After this continuous suture, the anterior row of sutures 
is finished. 

Fig. 33. Tenth step. The mesocolic rent is stitched to 
the stomach with a few interrupted sutures. 


centimeters farther, from the inside (Fig. 27). 
This is tied, and the assistant pulling on it 
turns out the mucosa, and the continuous 
suture is started. If the suture from the inside 
cannot be further continued, the end of the 
thread of the continuous suture is tied to the 
last stitch, cut short, and the mucosa is turned 
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in again. Now a through going stitch is in- 
serted at this point and tied from the outside 
(see Fig. 28). The beginning of the thread 
which was left long is armed with a needle and 
the remaining gap is closed with through going 
continuous suture (see Fig. 29) until the last 
stitch is reached and tied. Shortly before this 
the soft clamp must be removed (see Fig. 30). 
After this the seroserous suture is completed 
on the anterior wall (Fig. 17), preferably with 
interrupted sutures. One or two seroserous 
sutures are placed above and below the last 
stitches of the posterior seroserous row which 
had been left long, and they are covered after 
cutting with one or two Lembert stitches. 
When the seroserous suture is finished the tag 
of omentum which already covers the pos- 
terior surface of the suture is placed on the 
anterior surface as well (Fig. 18). In this way 
the whole suture is packed in omentum. To 
fix this omental tag by suture is quite unneces- 
sary; it covers the suture abundantly and does 
not move from its place if not pulled down 
forcibly. 


END-TO-SIDE GASTRODUODENOSTOMY 


End-to-side duodenogastrostomy (Kocher’s 
operation) was the method I preferred when a 
beginner. However, it involves mobilization 
of duodenum, and although generally very 
simple and quite bloodless, at times may be 
followed by bleeding from small vessels, and, 
being retroperitoneal, is never unimportant 
and may be quite disagreeable. The form of 
the stomach stump is also not always suitable 
for the Kocher operation. One may do a 
Billroth I easily in cases in which the Kocher 
operation is quite impracticable. The occlud- 
ing suture of the stomach is also a factor as it 
takes time quite unnecessarily. I therefore 
discarded this method entirely. But in some 
cases already described end-to-side gastro- 
duodenostomy (Finney, Haberer) may be pref- 
erable. If one wishes to attempt this method, 
it is advisable to save as much as possible of 
the duodenum, preferably the whole—and 
therefore leave the diseased part of the du- 
odenum untouched and do the resection on 
the gastric side of the pylorus. The small 
funnel of gastric mucosa remaining is excised, 
and the muscularis is closed and covered with 


serosa. The properly prepared stomach stump 
the end of which is held by a Kocher artery 
forceps is now placed on the anterior surface 
of the already closed duodenum (Figs. 19 
and 20) the occluding suture of the stomach 
to the right and upward, the greater curva- 
ture to the left and downward at least 1 to 2 
centimeters from the occluding duodenal su- 
ture. At each of these points one seroserous 
stitch is inserted and tied (Fig. 21). The 
partial occluding suture of the stomach is 
applied as near to the upper border of the 
duodenum as possible and between them a 
whole row of interrupted Lembert sutures to 
complete the posterior serosal suture; now a 
soft clamp is placed on the stomach stump as 
far as possible from the suture-line, the du- 
odenum is incised parallel to the opening of 
the stomach and as far as possible in the 
longitudinal axis of the duodenum which cor- 
responds here to the transverse axis of the 
body. The incision is 34 centimeter under- 
neath the serosal suture and is somewhat 
shorter than the gastric wound. The artery 
forceps, which is occluding the stomach 
stump (Fig. 22) is now removed. The wounds 
are sutured with catgut, through-and-through 
continuous sutures, as far as possible from the 
inside. When the through-and-through suture 


is completed and the soft clamps are taken ° 


off, the suture as well as the last serosal 
stitches of the posterior row which were left 
long and only now cut is covered with serosa 
(Fig. 23) continuous or interrupted, as it 
seems safer and handier. The whole is then 
covered with omentum. 


END-TO-SIDE GASTROJEJUNOSTOMY 


If end-to-side gastrojejunostomy should be 
performed, the stomach stump is first pre- 
pared and then the duodenal wound is closed 
by ligating or sewing and turning in the stump 
and covering it with at least two rows of 
serosa, the second of which may unite the 
anterior surface of the duodenum with the 
pancreas. 

In the presence of duodenal ulcer when the 
dissection of the duodenum or its reliable 
covering with serosa seems difficult or even 
dangerous or impossible, the resection should 
be done rather at the gastric side of the 
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c 


Fig. 34. a, The condition present in a 39 year old man who had already had five 
stomach operations done by as many different surgeons. There was a retrocolic pos- 
terior and an antecolic Y-shaped gastro-enterostomy. The jejunal ulcer which de- 
veloped at the site of the posterior anastomosis had 3 perforations: two in the colon, 
one to the anterior abdominal wall (this last one is not depicted in the drawing) at 
the efferent loop of the Y-shaped anastomosis, one jejunal ulcer breaking through the 
abdominal wall and producing there a fistula. b, Condition after the first operation 
excluding the part of the stomach which contained the anterior gastro-enterostomy; 
the posterior gastro-enterostomy was disconnected, the openings of the transverse 
colon closed, the stump of the stomach implanted into the jejunum below the entero- 
entero-anastomosis, which appertained to the V shaped gastro-enterostomy. c, The 
second operation removed the excluded part of the stomach with the anterior gastro- 
enterostomy and its efferent loop. G, Stomach; K G, excluded stomach; C, trans- 
verse colon; P, perforation; O, afferent, FE efferent loop of the retrocolic gastro- 
enterostomy; QO, afferent, /,, efferent loop of the Y-shaped gastro-enterostomy; 





O: afferent, E2 efferent loop of the end-to-side gastrojejunostomy. 


pylorus, and this wound should be closed as 
described. 

Chiefly 3 points must be remembered here: 
(1) the friability of the duodenal wall which 
may be such that every suture cuts through; 
(2) the rigidness which may make its tucking 
in quite impossible; (3) the close proximity to 
the common duct which in cases with duo- 
denal ulcers may lie surprisingly near the 
pylorus and may subsequently be injured by 
the dissection or by the suture. 

After the duodenal stump is closed, gloves 
and isolating material are changed, the trans- 
verse colon is lifted, drawn upward, and the first 
loop of the jejunum is sought and brought 
through a longitudinal incision in the blood- 
less part of the transverse mesocolon in the 
operating field. Then the transverse colon and 
the omentum are put back into the abdomen. 
One must determine very exactly the site and 
direction of the first jejunal loop, which is 
used for the anastomosis, so that every kink 
or torsion of it be surely avoided. It is best 
to take the part of the jejunum which lies 
10 to 12 centimeters below the plica duodeno- 


jejunalis for the anastomosis. Here, in the 
vicinity of the left mesenteric border, should 
be placed the first stitch which fixes to the 
jejunum the occluding suture line of the 
stomach about 1 to 1.5 centimeters behind the 
occluding Kocher forceps. The occluding su- 
ture of the stomach is laid nearest to the 
plica. Then the last stitch of the posterior 
serous row, which fixes the greater curvature 
to the mesenteric border of the jejunum, is 
inserted (Fig. 24) and between the two the 
posterior serosal row of sutures is completed. 
It is best to use interrupted sutures and to 
take care not to injure the great vessels which 
lie here under the serosa of the jejunum. Then 
a soft clamp is placed on the stomach, the 
incision of the jejunum is made (Fig. 25) in its 
longitudinal axis about 44-34 centimeter from 
the posterior serosal suture (to clamp the jeju- 
num issuperfluous) and somewhat shorter than 
the wound of the stomach. Then a catgut 
through-and-through suture unites the je- 
junum with the stomach, as much of it as 
possible being done from the inside and with 
continuous sutures (Figs. 26 to 29). The soft 
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clamp is taken off shortly before this through- 
and-through suture is completed (Fig. 30) and 
after this row of sutures is completed the 
anterior row of seroserous suture is made as 
described (Figs. 31 and 32). One makes sure 
by invaginating the wall of the efferent loop 
with the index finger that the anastomosis is 
quite permeable. Then lifting the transverse 
colon again one returns the jejunum to its 
place, again makes sure that there is no kink 
or torsion, or any other irregularity, and 
finally sews the rent in the mesocolon to the 
stomach wall about 1 to 2 centimeters away 
from the suture line (Fig. 33). It is not good 
to sew it to the suture line and still worse to 
sew it to the jejunum. 

The gastrojejunal suture line lies below the 
transverse mesocolon. In the cavity which 
remains over the transverse colon and meso- 
colon it is well to put omentum to cover the 
occluding gastric suture as well as the du- 
odenal stump. 


ANTECOLIC END-TO-SIDE GASTROJEJUNOSTOMY 


If the stomach stump is too small, antecolic 
end-to-side gastrojejunostomy with side-to- 
side jejunojejunal anastomosis is the safest 
method, as already mentioned. The best 
place in the jejunum for antecolic gastric 
anastomosis lies 30 to 50 centimeters from the 
duodenojejunal fold. The anastomotic loop 
by no means should be too short because this 
would predispose to its compression by the 
transverse colon as well as to kinks. Jejuno- 
jejunal anatomosis is best made at a point 
where the two loops can be brought the most 
easily together, generally about a hand’s 
breadth below the gastro-enterostomy. Other 
technical details are identical with those al- 
ready described. One must take care to avoid 
torsion and the creation of pouches which 


may cause earlier or later intestinal obstruc 
tion. Also there are cases which require spe 
cial measures. Figure 34 shows a case of minc 
with two gastro-enterostomies and 4 perfora 
tions due to jejunal ulcers, two into the colon 
and two into the anterior abdominal wall. 
One of the latter developed a broad fistula, 
through which intestinal contents copiously 
flowed out. In this case I operated in two 
stages. At the first operation I disconnected 
the posterior gastro-enterostomy, closed the 
colic fistulas, and after dividing the stomach 
transversely and implanting its oral part into 
the jejunum, closed and excluded its aboral 
section which still contained the anterior 
gastro-enterostomy. In the second operation 
I extirpated the excluded part of the stomach 
and removed the fistulous small intestine con- 
nected with it, closing the stumps of the 
duodenum and the jejunum. Figure 9, f and g, 
shows on the other hand a very simple method 
for restoring the gastro-intestinal continuity 
after perforation of a jejunal ulcer into the 
free abdominal cavity. The method is espe- 
cially useful when the presence of pyloric 
stenosis makes restoration by simple discon- 
nection of the gastrojejunostomy impossible 
and when at the moment resection is at least 
inadvisable. The perforation is sutured, and 
if this causes stenosis of the efferent loop 
entero-entero-anastomosis between the effer- 
ent loop (below the stenosis of course) and the 
afferent loop re-establishes passage. Later a 
resection may be done in the manner shown 
in Figure 9, h and i. 

Many other peculiarities may be met mak- 
ing other procedures advisable—many roads 
lead to Rome, and circumstances must guide 
us in choosing the best method. Sometimes 
it may prove a difficult problem to find the 
right one. 
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OPERABILITY AND FACTORS THAT INCREASE CURABILITY 
OF CARCINOMA OF THE RECTUM 


T. E. JONES, M.D., F.A.C.S., Cleveland, Ohio 


HEN the diagnosis of rectal can- 
cer has been made, the problem 
that next confronts the surgeon 
is the question of operability. Op- 
erability factors include age, general condition 
of the patient, extent and fixation of the local 
process and, finally, metastases to distant 
parts. Operability is variously quoted even 
in recent literature as ranging between 30 and 
70 per cent. These facts must cause consider- 
able confusion to the reader. Until we adopt 
some simple plan and method of calculating 
our statistics on operability, they will be 
meaningless and uninteresting figures because 
one cannot compare his own work with that 
of others and see where he stands. Compari- 
son is instructive and inspires all of us to bet- 
ter accomplishments. When one sees surgeons 
of equal capabilities having a variance of from 
30 to 70 per cent in operability figures, it 
means that they have entirely different meth- 
ods of analyzing their statistics. If we are in 
earnest about gathering statistics of value as 
to the sanest and safest way to cope with the 
problem of carcinoma of the rectum, it seems 
to me that we can do it very simply because 
here, at least, we speak the same language. 
Generally speaking, the lower the operabil- 
ity rate the higher the curability rate, because 
one usually takes for radical operation only 
the early cases, and does palliative operations 
on the doubtful or advanced cases. This may 
or may not be true, but it could be ascertained 
if all the facts were presented. Pertaining to 
this very point, I may say that Miles, of Lon- 
don, quotes an operability of 30 per cent. Not 
long ago while conversing with him on the 
subject, he made the statement that he meant 
he operated on 1 out of every 3 patients he 
saw and he counted them all. When one con- 
siders his leadership in this field and the fact 
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that he has had a large service at the Cancer 
Hospital where many derelicts are sent, his 
operability would be 60 or 70 per cent as com- 
pared on an equal basis with that of others. 

There are various operability factors to be 
analyzed. Many writers in the past have 
automatically set an age limit at 60 or 65 years 
but, after all, age in number of years does not 
tell the whole story. Many a man at 70 may 
be a better risk than a man at 60. While his 
life expectancy may not be as long, we cannot 
stand by and do nothing on account of age 
alone. The prolonged, terminal suffering of 
these individuals is a challenge to the surgeon 
to fulfill his obligation to the utmost. 

Several months ago I was confronted with 
the problem of a man 73 years of age with a 
very doubtful operable carcinoma of the up- 
per rectum, completely fixed to the seminal 
vesicles and the peritoneum at the rectovesical 
pouch. A combination of factors, namely, a 
lean, wiry type of individual otherwise in good 
health, with no obvious metastases, and a re- 
quest to be given every possible chance, led me 
to proceed with the operation. A combined 
abdominoperineal operation in one stage, in- 
cluding the seminal vesicles in one mass, was 
performed. He made an uneventful recovery 
and left the hospital on the seventeenth day. 
In a very obese man even at 60 years of age 
this might not have been very good judgment. 
Experience frequently lends a guiding hand. 

Location and fixation. This has a bearing on 
operability. Generally speaking, we consider 
a growth on the anterior wall in proximity to 
the bladder, seminal vesicles, and urethra as 
more difficult than one on the posterior wall, 
especially if attended with fixation. Consider- 
able fixation on the posterior wall may be re- 
moved more easily than moderate fixation 
anteriorly. It is frequently impossible to esti- 
mate whether fixation is due to inflammatory 
reaction or malignant invasion. From one’s 
experience, it is correct to assume that at the 
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time of operation it is more likely that the 
larger percentage will be inflammatory. Ob- 
viously, the morbidity from possible damage 
to the bladder, ureter, or urethra will be greater 
from fixation anteriorly than posteriorly. A 
thorough digital examination to estimate 
these points is very valuable. 

Obstruction. The rectal ampulla is large, 
and a growth must reach a very large size 
before obstruction ensues. If, however, the 
growth is at the rectosigmoid, obstruction 
takes place sooner. The history and examina- 
tion of the abdomen will give the desired in- 
formation. Obstruction in itself is no contra- 
indication to operation, and if not relieved by 
medical means, the surgeon may resort to a 
preliminary colostomy. 

Obesity. Obesity constitutes a formidable 
block for several reasons. We know that in 
the obese individual, regardless of the loca- 
tion of the malignancy, cancer seems to spread 
faster than in the ‘“‘smoked herring” type of 
individual. Obese individuals also seem to 
tolerate infection poorly. From a technical 
standpoint, the operation is much more diffi- 
cult and time-consuming so that if one has a 
combination of fixation in the obese individual, 
the risk is far greater than in a thin one, both 
from the immediate mortality and the ulti- 
mate results. Sometimes the mesentery is so 
thick in these individuals that one may have 
extensive glandular involvement in the meso- 
sigmoid and along the aorta which it is im- 
possible to palpate. This condition, of course, 
renders the ordinary case inoperable. 

Size of the growth. One need not be dis- 
couraged by a large growth even though there 
may be some fixation. Experience shows that 
in many such growths there may not even be 
any glandular involvement. Frequently the 
prognosis is much better than with small 
growths of a more malignant nature which 
have already formed metastases. I recall sev- 
eral large, bulky tumors of the rectosigmoid 
which had intussuscepted into the rectum, 
making the mass seem to appear much larger 
than it really was. Other factors led to ex- 
ploration and finally to satisfactory end- 
results. 

Loss of weight and anemia are not neces- 
sarily contra-indications to exploration. Un- 


less one actually demonstrates metastases to 
the liver or lungs, the patient should be ex- 
plored. We must remember that many of 
these patients complain of diarrhea. They 
think that its correction lies in dietary meas- 
ures and this frequently accounts for loss of 
weight and secondary anemia. The anemia 
can be corrected easily by blood transfusion 
and then an exploratory operation can be 
done safely. 

Associated chronic diseases, such as diabe- 
tes, tuberculosis, and cardiorenal disease may 
occur in patients with carcinoma of the rec- 
tum, but they do not necessarily spell in- 
operability. It is important to emphasize at 
this point that operation for cancer of the 
rectum is not an emergency procedure. Plenty 
of time can be taken to rehabilitate the pa- 
tient. Too frequently, upon the finding of a 
carcinoma, both physician and patient become 
hysterical and demand prompt action. This 
hurry has cost many lives. These patients 
should be put in the hands of specialists in 
their various lines, and the eager surgeon 
should be handcuffed until the optimum time 
for surgery. 

These foregoing factors relative to operabil- 
ity may be estimated before operation. How- 
ever, there are some facts that cannot be 
estimated before exploration. These are me- 
tastases to the liver or glands or fixation inside 
which could not be ascertained from rectal 
examination. Metastases to the liver make it 
incurable while the local lesion may be en- 
tirely operable. Personal equation enters into 
the handling of such a case. In addition to 
striving for cure, the surgeon has another 
great obligation in case cure is not possible: 
the relief of pain. For that reason I have many 
times completed the operation when there was 
liver involvement and have no reason to re- 
gret it. The pain and discomfort in the ter- 
minal stage is terrific and one must not protect 
his statistics to the point of allowing the 
patients to suffer. In a case where there is not 
much liver involvement, with the patient in a 
fair state of preservation, and with an operable 
lesion in which one does not take more than 
the average risk, I think it is our duty to 
remove it for the patient’s comfort. I think 
that in this type of case, palliative colostomy 
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is resorted to too frequently. We must dis- 
tinguish the pain of obstruction from the pain 
of metastases. If the patient has no obstruc- 
tion, colostomy does not give him any relief. 
In fact, it adds to his misery on account of 
the nuisance of the colostomy. Colostomy 
does not relieve the pain of metastases, and 
with the lesion im situ the patient still has 
what is so distressing, namely, frequency and 
urgency due to the mucus, pus, and blood 
from the ulcerating neoplasm. If the lesion is 
resectable, it should be done in preference to 
colostomy. Involvement of the mesenteric 
lymph glands constitutes one of the criteria 
of operability; but in my mind it is of minor 
importance because very frequently one can- 
not feel any glands in the fat, thick mesentery 
when there may be extensive glandular in- 
volvement. On the other hand, when one can 
feel them, it is frequently impossible to tell 
whether these glands are inflammatory or 
malignant, so that unless glandular involve- 
ment has increased to the point where there 
is fixation to the sacrum or lateral pelvic wall, 
the surgeon should proceed with the opera- 
tion. Here again, the curability rate may be 
affected in one sense, but many whose enlarged 
glands turn out to be inflammatory will also 
be saved who otherwise would not. 

Fixation to the seminal vesicles, bladder, 
and pelvic wall that cannot be determined 
until operation may contra-indicate operation 
in most cases. In women, however, fixation 
to the uterus does not make it inoperable. In 
3 of our patients the uterus has been success- 
fully removed with the rectum in one mass. 

In recent years another criterion of oper- 
ability has been added, namely, gradation of 
tumors. It increases our knowledge regarding 
cancer, and may prove valuable from a prog- 
nostic standpoint, but I am opposed to using 
gradation of tumors as a guide to therapeutic 
effort. If a case is clinically operable, I would 
not refuse operation because the pathologist 
said it was grade 4. The pathologist has been 
known to make mistakes. 

Operability, then, is determined after an 
appraisal of all of the above mentioned factors. 
One must consider the patient as well as his di- 
sease. My philosophy regarding cancer of the 
rectum is to increase the scope of operability 


constantly. The mortality may be increased 
a little but we will keep the patients comfort- 
able for a longer period of time, and relatively 
more people will be alive at the end of 5 years 
than with a lower percentage of operability. 

The type of operation must be left to the 
judgment and experience of the surgeon and 
to his facilities. Based upon my experience 
with cancer of the rectum, it is my belief that 
the abdominoperineal resection for carcinoma 
of the rectum offers the greatest hope of cure 
or immunity for a longer period of time than 
any other procedure. I am speaking of the 
great average number of cases who come to 
the surgeon. There are, of course, minor pro- 
cedures which give occasional cures, namely, 
electrocoagulation or radium treatment of 
those patients who come to us in whom the 
carcinoma is limited to the mucosa. I have 
seen a number of this variety but in contrast 
with the total this group is so in the minority 
that it is almost useless to talk about them. 
It would be a happy period for the surgeon 
should the time arrive when we could see all 
of these cases early when a minor procedure, 
namely coagulation or radium, would give as 
high a percentage of cures as the most radical 
operation practiced today. Unfortunately, I 
must admit that the cases today in my ex- 
perience are just as far advanced as those 
observed 20 years ago in spite of propaganda 
or education along these lines. This is due to 
a variety of circumstances that cannot be 
touched upon in this paper, but they are 
chiefly delay on the part of the patient in 
consulting the physician, when he knows that 
something is wrong, and neglect on the part 
of the physician to make an investigation when 
the patient does consult him. 

Obviously, the greatest factor in increasing 
the curability rate is early diagnosis. It is 
unnecessary for me to state that half of these 
patients have been treated for hemorrhoids 
for months before they come to operation. It 
is not the wish of the profession to raise a race 
which may be addicted to cancerphobia. Such 
individuals often suffer just as much as the 
cancer patient himself. A thorough digital 
and proctoscopic examination in all cases of 
rectal bleeding from whatever cause will en- 
able us to detect a large number of those neg- 
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lected cases without frightening propaganda 
to the public. Better diagnosis on our part 
will instill confidence in the patient, and dis- 
covery of an early lesion so impresses the 
patient that the physician frequently will note 
in the ensuing few weeks that he examines 
quite a few people who turn out to be relatives 
or friends of the patient. This is publicity 
along the proper lines and should be culti- 
vated. In our present day knowledge, wide 
surgical removal offers the best hope of cure. 
The surgeon must constantly widen the scope 
of operability and the operation itself, taking 
into account, of course, certain limitations due 
to the general condition of the patient who has 
to be considered as well as the disease. 

A few figures are presented as to operability 
and curability when the one stage combined 
abdominoperineal operation was performed: 


Operability. One hundred patients had been 
examined, 10 of whom refused any treatment 
whatsoever. Twenty patients of the 90 r 
maining were considered inoperable, 9 of whom 
received no treatment and 11 were given pal- 
liative measures. The number explored was 
7° or 77 per cent. Thirteen of these were con- 
sidered inoperable; to had liver involvement 
and in 3 fixation had occurred. The 57 re- 
maining, or 80 per cent, were operated upon. 
Fifty-four had a combined, one stage opera- 
tion while 3 were subjected to different opera- 
tions. There were 4 operative deaths in all, 
or a 7.2 per cent mortality. 

Curability. Statistics showed that there was 
a 12 per cent hospital mortality among 100 
patients. Metastasis had occurred in 56 pa- 
tients of this group; 46 or 52.5 per cent, are 
still living and 54 have since died. 
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SURGICAL TREATMENT OF DUPLICATIONS OF THE 
ALIMENTARY TRACT 


Enterogenous Cysts, Enteric Cysts, or Ileum Duplex 


WILLIAM E. LADD, M.D., F.A.C.S., and ROBERT E. GROSS, M.D., 
Boston, Massachusetts 


URING recent years we have treated 

18 patients with cystic lesions 

which were situated along various 

parts of the alimentary canal, and 

here group them together as an entity, because 

there are certain features which are common 

to all of them. Inasmuch as these cysts have 

appeared in divers locations and have had 

many shapes and sizes, a confusion of terms 

has arisen in the literature to describe the 

specimens. Such structures arise from tongue 

to anus (Fig. 1), appear to have a common 

derivation, and present similar problems. 

Hence, they should be grouped under one 

generic term. We have chosen to list them as 
‘duplications of the alimentary tract.” 

The names most frequently applied to these 
lesions are “enteric cyst,” or “‘enterogenous 
cyst.” However, such terms are not inclusive 
enough, because some of the lesions are tubu- 
lar and course through the mesentery parallel 
to the bowel or communicating with it. Like- 
wise, they have been called “‘giant diverticula” 
but this, again, is unsuitable, because some of 
them do not possess the communication with 
the alimenteric tube which this term suggests. 
“Tleum duplex” has previously been used to 
describe several of these specimens, but again, 
this does not adequately include the condition 
as seen in the jejunum, duodenum, stomach, 
or elsewhere in the gastro-intestinal tract. 
“Inclusion cysts” conveys the idea that some 
of these structures are an integral part of the 
intestinal wall, yet this certainly is not true in 
all of the cases here presented. It is, therefore, 
proposed that the general term, “duplication 
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of the alimentary tract,’’ should be substituted 
for all of these names, since it is all inclusive 
and serves to bring these various lesions to- 
gether as a single entity. 


PATHOLOGY 


Duplications of the alimentary tract are 
hollow structures which possess a muscular 
coat, usually of two layers, and are lined with 
epithelium similar to that found in some por- 
tion of the gastro-intestinal tract or colon. 
These lesions are always contiguous to some 
portion of the alimentary tube, and in all but 
one case they were strongly adherent to it. 
The type of epithelium lining the duplication 
does not necessarily correspond to that part of 
the alimentary tract to which the structure is 
attached. Thus, a cyst of the tongue was lined 
by colonic mucosa, and a cyst of the rectum 
was partially lined with gastric epithelium. 
The cystic structure may or may not com- 
municate with the adjacent intestinal lumen. 
In 2 cases there was such a communication, 
but in the 16 remaining cases there was no 
opening. 

An important finding is the histological fact 
that the muscular coats of the duplication are 
intimately adherent to and at times are 
microscopically an integral part of the muscu- 
laris of the alimentary tract (Fig. 6). 

The contents of a duplication vary with the 
type of epithelium lining the structure, with 
the presence or absence of a communication 
with the adjacent intestine, and with the 
presence or absence of necrosis of the duplica- 
tion wall. Thus, if there is an opening into the 
bowel, the duplication contents will be similar 
to those of the adjacent intestinal tract. In 
general, however, there is no communication 
with the intestinal lumen and the cystic struc- 
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TABLE I.—CASES OF DUPLICATIONS OF THE ALIMENTARY TRACT 
iiee | | Type of | qT 
no. | Age | Position of cyst Size mucous Treatment | Result expl 
membrane | eS 
—--——- = as . arisi 
es _ Base of tongue | 1 cm. in diameter _| Colonic Excision Recovered yiou 
2 _ u mos. | Right pleural cavity | 4 to 5 cm. in diameter | Gastric | Attempted excision | Recovered deve 
3 2 yts. Mediastinum 10 by 6 by 5 cm. | Gastric | Excision | Recovered ever 
4 7 mos Right pleural cavity | 8 by 5 by 4 cm. Gastric Excision } Dead ning 
5 7 yrs Along stomach | Large as stomach itself | Necrotic Marsupialization | Recovered beer 
6 ‘a 5 whe Duodenum | 4.5 by 3.5 by 3.5 cm. Duodenal Resection, posterior gastro-enterojejunostomy| Recovered fact 
° eq Omen. | Jejunum 22 by 6 by 6 cm. | Gastric Mickulicz resection Dead i £ rol 
3 wks. Jejunum 4cm. in diameter Jejunal Resection and anastomosis Recovered t ube 
"@ cm & 3 —, eum 4 7 by 4 by 4cm. | Gastric None Dead ; of i 
0 is mos. | Terminal ileum | 15.5 by 4 by 5 cm. Columnar Excision Recovered atte 
| epithelium wal! 
: Il ad "aa days Terminal ileum — 1.5 cm. in diameter } Ileal Resection and anastomosis Recovered ble. 
12 i oye. Terminal! ileum 1.2 cm. in diameter ? Not yet treated* Thy 
13 7 ‘2 mos Terminal] ileum | 2 cm. in diameter | Ileal Resection and anastomosis Recovered var 
54 om | ” 6 yns. | Tleum 3 cm. in diameter | Ileal Resection and anastomosis Recovered of I 
‘3s e 2yrs. | Teum 28 cm. long, 2 cm. in diameter} Gastric Resection and anastomosis Dead — 
’ 16 3 mos. | Cecum 7 | 4 cm. in diameter | Colonic Resection and anastomosis Dead a 
-" ms | eee | Sigmoid 12 by 10 by 8 cm. Tlea] and Not treated Dead “ee 
| colonic 
3 6 mos. | Rectum | 5 by 2.5 by 2.5 cm. | Mixed Excision, rectum repaired Recovered whi 
*This cyst was discovered during operation for acute appendicitis and has not yet been removed. ae 
the 
ture contains a clear colorless fluid of mucoid ileum, usually do not become larger than a golf adj 
consistency. In 2 specimens the cyst had _ ball before producing symptoms. In Case 15 
reached such size that there was pressure the structure was sausage-shaped, was 38 
necrosis and sloughing of the lining membrane. centimeters long and 2 centimeters in diam- ! 
Therefore, the entrapped fluid was hemor- eter, and ran along the mesenteric border of usu 
rhagic and murky-colored. the terminal ileum. One duplication of the in| 
The size of the specimens is variable. It sigmoid was about the size of a large orange. one 
depends upon the ability of the lesion to ex- Finally, ina 6 months’ old patient, there was Ou 
pand into adjacent cavities or tissues before a cyst arising from the posterior rectum wall, old 
giving symptoms, and upon the presence or which was somewhat larger than a plum. ‘ 
absence of a communication with the intes- The levels at which duplications have oc- ma 
tinal tube. In one case a cyst at the base of the curred in the present series were as follows: tio 
tongue was about a centimeter in diameter, base of tongue, 1; esophagus, 3; stomach, 1; ter 
was lined by colonic mucous membrane, and duodenum, 1; jejunum, 2; ileum, 7; cecum, 1; tio 
was filled with a clear syrupy fluid. In 3 cases sigmoid, 1; rectum, 1. rh: 
the structures were adherent to the esophagus It is important for the surgeon to recognize tin 
and had ballooned out into the mediastinum the pathological difference between duplica- int 
and right pleural cavity. Hence, they had tions and mesenteric cysts. The latter are the 
grown to orange or grapefruit size before at- lymphatic in origin, have a thinner wall, and wa 
tracting attention. One specimen which arose can be readily separated from adjacent vis- cy: 
from the greater curvature of the stomachina cera. This is in contrast to the duplication, ca’ 
6 year old girl was almost as large as the which has a thicker, musuclar wall, and which dif 
normal stomach itself. The cystic lesions ap- can be disconnected from the intestine only fer 
pearing along the duodenum, jejunum, and_ with difficulty. wt 
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EMBRYOLOGY 

There are many theories which attempt to 
explain the origin of these duplications. Those 
arising in the mid or terminal ileum were pre- 
viously thought to be due to aberrations in the 
development of a Meckel’s diverticulum. How- 
ever, this theory is no longer tenable. Twin- 
ning of an isolated portion of the embryo has 
been believed by some to be the causative 
factor. Sequestration, or a pinching off of a 
croup of cells from the primordial intestinal 
tube, might well account for the development 
of nearby, closely placed cysts, which finally 
attain all of the histological elements of the 
wall of an alimenteric tube. The most proba- 
ble explanation is that advanced by Lewis and 
[Thyng, who frequently found diverticula at 
various levels in the fetal alimenteric tracts 
of pigs, rabbits, cats, sheep, and man. Such 
outpocketings were most common in the ileum, 
a fact which suggests a relationship to the high 
incidence of duplications in the ileum. These 
knob-like outpockets of the intestinal wall, 
which are not related to Meckel’s diverticula, 
normally regress, but the pinching off of one of 
these structures might well separate it from 
the normal intestinal wall and give rise to an 
adjacent duplication 


CLINICAL FINDINGS 


A duplication of the alimentary tract is 
usually observed in children. It may be seen 
in later life, but the nature of the process is 
one which attracts attention in early years. 
Our youngest patient was 2 weeks of age, the 
oldest was 9 years. 

The symptoms produced by these lesions 
may be grouped under 3 headings: (1) obstruc- 
tion of the alimentary tract by regional ex- 
ternal pressure; (2) pain produced by disten- 
tion of the cystic structure; and (3) hemor- 
rhage because of interference with the intes- 
tinal blood supply, leading to sloughing of the 
intestinal mucosa. In the lesion appearing at 
the base of the tongue, difficulty in swallowing 
was the outstanding symptom. With the 
cysts of the mediastinum and the right pleural 
cavity, there was esophageal compression and 
difficulty in swallowing, and there was inter- 
ference with the proper expansion of the lung, 
which led to dyspnea. In the duplication of 





Fig. 1. Chart showing distribution of lesions in 18 cases 
of duplication of the alimentary tract. The number beside 
each lesion indicates the patient as listed in the table of 
cases. 


the stomach, in spite of the large size of the 
lesion, the adjacent gastric lumen was not 
compressed sufficiently to cause obstruction, 
and the patient’s primary complaint was re- 
lated to epigastric fullness and pain produced 
by tenseness in the mass. Most of the cysts of 
the duodenum, jejunum, and the ileum 
brought early signs of partial intestinal ob- 
struction characterized by colic-like pain, 
vomiting, increased peristalsis, and, finally. 
signs related to dehydration. In the long, 
tube-like duplication of the terminal ileum 
(Case 15), the primary complaints were re- 
lated to severe painless hemorrhage from the 
lower intestinal tract, caused by ulceration 











298 SURGERY, GYNECOLOGY AND OBSTETRICS 





Fig. 2. Case 4. Roentgenogram of duplication of the 
esophagus which ballooned out into the right pleural cav- 
ity. The cystic lesion is outlined by arrows. Mediastinum 
and heart displaced to the patient’s left side. 


and sloughing of the ileal mucosa. Two small 
cysts of the cecum have been encountered, one 
of which produced partial obstruction and the 
other, by bulging into the cecal lumen, served 
as the leading point of an intussusception. 
Finally, the cyst of the rectal wall (Case 18) 
produced early encroachment on the adjacent 
rectal lumen, and quickly led to constipation 
and abdominal distention. 

Physical examination often gives important 
evidence concerning the position of the lesion, 
and indeed the physical findings may strongly 
suggest the proper diagnosis. In a cyst at the 
base of the tongue the lesion can easily be 
palpated as a swelling below the foramen 
cecum. A thoracic cyst can be quickly sus- 
pected because of physical signs of dysphagia, 
dyspnea, and pulmonary compression. The 
duplication of the stomach was of such a size 
that it could be easily palpated, running along 
in the direction of the greater curvature of the 
stomach. This mass lacked peristaltic waves 
and persisted after the evacuation of the 
stomach with a tube and the cleansing of the 
transverse colon with an enema. The cysts 
of the duodenum, jejunum, and ileum could 
be palpated in practically every case. They 
were elastic, well rounded, usually non-tender, 


and except for the duodenal lesion, were quit. 


freely movable within the abdominal cavit 
In each of these cases, physical examinatio 
revealed some sign of partial intestinal ot. 
struction. Such signs were listed as visibl, 
peristalsis, localized or general abdominal dis 
tention, and increased audible peristaltic ac 
tivity. The tube-like structure along th 
terminal ileum in Case 15 could not be fel; 
during examination of the abdomen, and ther: 
were no physical signs of intestinal obstruc 
tion. The only finding in this child was th 
presence of blood on the glove when rectai 
examination had been performed. The cysi 
of the sigmoid was freely movable, elastic, 
non-tender, and without signs of colonic ob- 
struction. The cyst of the posterior rectal 
wall could be palpated easily with a rectal 
examining finger; and though the lining of the 
rectum was smooth, it was displaced forward 
so that the examining finger could not be 
pushed up beyond the compressed point. 


ROENTGENOLOGICAL FINDINGS 


Duplications in the thorax give roentgeno- 
graphic findings characteristic of mediastinal 
neoplasms or cysts. In 1 case there was a 
large, well defined lesion displacing the upper 
lobe of the right lung. In the 2 other patients 
there was a large, well circumscribed, opaque 
mass without calcification, which apparently 
arose from mediastinal structures and then 
ballooned out into the right pleural cavity, to 
replace about two-thirds of the lung area in the 
anteroposterior chest films. The density of 
such a lesion is rather uniform, due to its fluid 
content. The uniform shadow and the absence 
of calcification tend to distinguish it from a 
dermoid or teratoma. With some of the large 
lesions there may be a shift of the mediastinum 
and heart to the other side of the thorax (Fig. 
2), but it was surprising to find relatively little 
displacement in some of these cases. Lipiodol 
visualization of the bronchial tree shows 
marked compression of the lung on the in- 
volved side. 

In the patient with a duplication of the 
stomach, roentgenographic studies were of 
considerable aid in roughly outlining the size 
of the lesion and in determining its position 
with relation to surrounding viscera. Thus, a 
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Fig. 3. Case 5. Roentgenogram of duplication of 
stomach showing a large mass outlined by arrows beneath 
the stomach. The stomach is filled with barium and is 
dented along its greater curvature by the mass. 


gastro-intestinal barium series showed a large 
extrinsic-mass along the greater curvature of 
the stomach, which smoothly bulged into the 
gastric lumen (Fig. 3). Following this exam- 
ination, a barium enema showed the mass to 
displace the transverse colon downward with- 
out appreciable compression of this organ. 

With the duodenal cyst (Fig. 5) there was 
sufficient compression of the first and second 
portions of the duodenum to give evidence of 
partial obstruction at this level. The cystic 
lesions of the jejunum and ileum in some cases 
showed partial obstruction by x-ray visual- 
ization. 

Usually as much could be learned from films 
of the abdomen in the postero-anterior and 
lateral direction without contrast media, as 
could be determined with the use of a barium 
gastro-intestinal series. Thus, distention of 
intestinal loops (Fig. 7), particularly if they 
are localized to one portion of the abdomen, 
are indicative of obstruction and may give 
some impression concerning the level at which 
the lesion exists. 
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Fig. 4. Case 5. Drawing of large duplication of stomach 
as found at operation, with a cystic structure attached to 
greater curvature of stomach from the pylorus almost to 
the cardia. The blood vessels of right and left gastro- 
epiploic systems course over the duplication on their way 
to the gastric wall. Inset at left shows a cross section of 
the stomach and the duplication at the level of the gastric 
incision. 

The large duplication of the sigmoid (Fig. 
12) showed a rounded area of rather uniform 
density with peripheral displacement of gas- 
containing viscera. A barium enema in such a 
case should outline the sigmoid as a flattened 
viscus, as it courses around the mass. ‘In the 
cyst of the posterior rectal wall, roentgeno- 
graphic examination was a great aid for 2 
reasons: First, it gave some idea of the size 
and superior extent of the lesion in the lateral 
field (Fig. 13); second, the absence of bony 
defect in the lumbar and sacral vertebre gave 
some assurance that the pelvic mass was not 
an anterior meningocele. 


TREATMENT 


Obviously, the treatment of this condition 
is one requiring surgery. Two important facts 
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Fig. 5. Case 6. Duplication of first and second portions 
of duodenum as found at operation. Lesion treated by 
excision of cyst and partial resection of duodenum supple- 
mented by posterior gastrojejunostomy. Patient recovered. 


must again be stressed regarding the pathology 
of these lesions in relationship to operative 
procedures: First, the cystic structure and the 
intestine have a common wall at one point, 
and the two cannot be dissected apart with 
safety; second, the blood vessels of the con- 
tiguous alimentary tube may course over the 
surface of the cyst, hence attempts at local 
removal of the cyst may induce ischemia and 
necrosis of the intestine. This latter considera- 
tion is particularly important in the treatment 
of a lesion of the small intestine and of the 
sigmoid, in which the vessels from mesenteric 
or sigmoidal leaves spread out over the surface 
of the cyst. In the lesion at the base of the 
tongue we had no difficulty in excising the 
mass completely, working through the oral 
cavity. 

The thoracic lesions have given us the 
greatest difficulty, from the point of view of 
technical procedures, particularly when they 
have been treated in patients who are under 1 


Fig. 6. Case 6. Photomicrograph of the common wall 
between the duodenum and the duodenal duplication. 
Duodenal mucosa is seen at left. The mucosa of duplication 
is shown at right. Between them are intermixed smooth 
muscle coats without a plane of cleavage. This illustrates 
the difficulty which would be encountered when attempting 
to a these cysts away from the adjacent intestinal 
wall. 


year of age. We have attempted in every 
case to open the thorax through a posterior or 
posterolateral incision, to enter the pleural 
cavity and then free the cystic structure from 
the adjacent lung, a dissection which can 
easily be performed. However, on attempting 
to dissect away the cyst wall from the esopha- 
gus, the dangers of entering the esophageal 
lumen are high. In one of our cases the 
esophageal lumen was entered, and the surg- 
ical field was thereby transformed from an 
aseptic into a soiled one. On first considera- 
tion it would seem relatively easy to turn in 
the edges of the damaged esophagus, but it 
has been our experience that the closure thus 
affected heals poorly, and there is great 
danger of establishing an esophageopleural 
fistula. This possibility of injury to the esoph- 
agus must be stressed, because if the surgeon 
overlooks a small opening thus accidentally 
made, the patient will subsequently develop a 
fatal mediastinitis or empyema; whereas the 
recognition of the esophageal defect during 
operation allows the surgeon to make some 
provision for closing the defect or for treat- 
ing regional infection which surely will sub- 
sequently develop. The poor results which 
have been obtained in these thoracic lesions, 
due primarily to the associated esophageal in- 
jury at time of operation, raises the possibility 
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Fig. 7. Case 7. Lateral roentgenogram of abdomen 
showing dilated intestinal loops, accumulation of fluid be- 
tween the loops, and marked abdominal distention. These 
findings are indicative of obstruction which at operation 
was found to be caused by a large duplication of the lower 
portion of the jejunum. 


that these patients might be treated better 
by marsupialization of the cyst through the 
posterior thoracic wall, combined with subse- 
quent destruction of the cyst lining by the use 
of necrobiotic agents which could be easily 
introduced through the fistulous opening. 
The duplication of the stomach, as exempli- 
fied in Case 5, might be treated in several 
ways. First, a total or nearly total gastrec- 
tomy with establishment of an esophago- 
jejunostomy would permit the removal of the 
cystic structure along with the stomach. How- 
ever, this appears to be a rather extensive 
undertaking, particularly in a young individ- 
ual. This risk does not seem to be justified 
when simpler, more satisfactory forms of 
treatment are available. We were fortunate 
enough in our case to find a cyst so distended 
by accumulated secretory fluid that there had 
been sloughing of its entire mucosal lining. 
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Fig. 8. Case 7. Surgical specimen of duplication of the 
jejunum. The intestinal tract appears at the periphery of 
the specimen. The sausage-shaped duplication is very 
adherent to the intestine on its mesenteric side and shows 
the impossibility of dissecting out the cyst without destroy- 
ing the blood supply of the jejunum. 


Therefore, by simply marsupializing this dup- 
lication onto the anterior abdominal skin, the 
release of all entrapped fluid allowed the walls 
to fall together and to coalesce. If one should 
not be so fortunate in having the mucous 
membrane thus spontaneously destroy itself, 
two methods of treatment are open, either by 
marsupialization and subsequent injection of 
sclerozing fluids, or by establishment of a 
large communication between the cyst and 
the stomach to permit drainage of the cyst 
contents into the gastric lumen. 

In the patient with a cyst of the duodenal 
wall (Fig. 5), the first portion of the duodenum 
and the mass were exised im toto, the ends of 
the duodenum were inverted, and a posterior 
gastrojejunostomy was performed with satis- 
factory results. 

In those duplications of a cystic nature 
occurring between the duodenum and cecum, 
we have practiced complete extirpation of the 
mass, along with resection of the adjacent 
portion of the intestine. We have adopted 
this policy because experience has shown that 
the mass cannot be enucleated without the 
danger of perforating the intestine or leaving 
it in an ischemic state. In all cases, except 
one, we employed a side-to-side anastomosis 
to re-establish the continuity of the intestinal 
tract, because end-to-end anastomosis of the 
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Fig. 9. Case 8. Photograph taken during operation show- 
ing a golf-ball sized duplication of the lower jejunum. The 
adjacent intestine is compressed over one surface of the 
cystic structure. Resection of cyst and adjacent intestine 
followed by lateral anastomosis with successful result. 


small intestine in infants and children is tech- 
nically difficult and may lead to disaster. 

While it is our belief that the most satisfac- 
tory outcome will be insured by surgical exci- 
sion of the mass and local resection of the 
adjacent intestine, mention must be made of 
the publication of Gardner and Hart, who 
treated a cystic lesion of the duodenum by a 
transduodenal approach and opened a large 
window from the duodenum into the cyst. 
This allowed the cyst to empty its mucoid con- 
tents continuously into the duodenum. The 
success of this procedure in Hart’s case sug- 
gests that it might be worth trying in cases 
where a short operative procedure is necessary 
because of the poor general condition of the 
patient. It must be pointed out that stasis in 
such an outpocket from the intestine might 
lead to troublesome symptoms. Hence, the 
opening into the cyst must be adequate to 
insure proper drainage. 

Cysts of terminal ileum or cecum may so 
impinge on the ileocecal valve that partial 
obstruction is produced. The 2 specimens 
which we have encountered in this region 
demonstrated the impossibility of excising 
them from the cecal wall without injury to 
the remaining intestine or valve. Therefore, 
we have again practiced local resection and 
establishment of an ileocolostomy. 

The large cyst of the sigmoid which was 
discovered at autopsy demonstrated again 
that it would be futile to dissect the cyst from 
the sigmoidal loop, and that the best method 





Fig. 10. Case 8. Drawing of surgically removed speci- 
men as shown in Figure 9. The duplication lies within the 
leaves of the mesentery, is intimately attached to the intes- 
tinal wall, and is partially obstructing the intestine by 
compression. The mesenteric arteries and veins course over 
the surface of the cyst as they are distributed to and from 
the intestine. 


of treatment would be excision of the mass 
and the adjacent gut, re-establishment of the 
colonic continuity, possibly combined with a 
temporary cecostomy or transverse colostomy 
as a safety valve. 

The duplication of the posterior rectal wall 
in Case 18 (Figs. 14 and 15) was first treated 
by the family doctor, who intermittently re- 
lieved the rectal obstruction by aspirating the 
cyst through a posterior sacral approach. 
Fortunately, infection did not occur. Each 
time the cyst was aspirated it refilled in 5 or 6 
days’ time and again displaced the rectum 
forward in such a way so as to obstruct its 
lumen. Operation on this 6 month old baby 
was performed under ether anesthesia, with 
the child in the face-down position and the 
abdomen supported on a sand bag, so as to 
push the buttocks high up in the operative 
field. A curved incision, posterior to the anus, 
permitted displacement of the anus and anal 
sphincters forward. Then, by carrying the dis- 
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Fig. 11. Case 15. Drawing of long tubular duplication 
of the lower ileum Duplication 38 centimeters lung. 
Insert a, shows the duplication within the leaves of the 
mesentery adjacent to the normal ileum. 


section upward in the midline between the 
levator ani muscles, the hollow of the sacrum 
was reached, and the cyst behind the rectum 
was exposed. Little difficulty was encoun- 
tered in dissecting the cyst along its posterior, 
superior, and lateral surfaces, where good lines 
of cleavage were obtained. However, the cyst 
was found to be extremely adherent to the 
rectal wall, and in the course of the dissection 
a large opening was made in the posterior por- 
tion of the rectum. The rectum was now re- 
paired by turning it inward with 3 layers of 
interrupted, fine, chromic catgut sutures. A 
small rubber drain was led down into the hol- 
low of the sacrum, and brought out through 
the skin incision. The rectal wall healed per 
primam. There was no suppuration in the 
perirectal spaces, and the child quickly re- 
covered. 
SUMMARY 

Attention is directed to duplications of the 
alimentary tract. These are congenital ab- 
normalities, presumably produced by pinch- 
ing off a small bud from the gut wall with 
development of this segregated tissue into a 
cystic structure adjacent to the normal intes- 
tine. Such cystic lesions may appear at any 
level from the tongue to the anus. Treatment 
consists of complete excision of the cyst if 
possible, with removal in addition of the at- 





Fig. 12. Case 17. Photograph of abdomen at autopsy 
showing a cystic duplication (12 by 1o by 8 centimeters) of 
the sigmoid in a 2 week old infant. Arrows indicate the 
flattened sigmoid, z, as it courses over the surface of the 
duplication, 2. 


tached portion of the alimentary tract, if this 
is feasible. If such excision cannot be per- 
formed, a window may be cut between the 
cyst and adjacent intestine to establish drain- 
age; or the cyst may be marsupialized and its 
lining cauterized with sclerosing agents. When 
operation is based on these principles, the 
results of the surgical procedures have been 


good. 
CASE REPORTS! 


CASE 5. E. L., a 7 year old girl, complained of re- 
curring abdominal pain and vomiting for 9 months. 
Each attack usually lasted for 2 or 3 days and oc- 
curred at 2 or 3 week intervals. During attacks she 
vomited 5 or 6 times a day. 

Physical examination showed the patient to be 
poorly nourished and somewhat pale. There was 
diffuse tenderness and rigidity in the abdomen which 
was more marked above the umbilicus. Just above 
the umbilicus a large ovoid mass could be felt run- 
ning across the abdomen from one costal margin to 
the other. This was quite tender. It was smoothly 
rounded and definitely cystic. 

Laboratory data revealed the urine to be negative. 
Routine blood studies were negative. There was no 
leucocytosis. Roentgenograms of the abdomen 
showed a large, soft, tissue mass filling the upper 
portion of the abdomen, extending more to the left. 

1Case 3 was reported previously by Mixter and Clifford and Cases 7 


and 15 were published by Hudson. Cases 1, 2, 5, 6, 10, 11, and 13 were 
listed in an address by Ladd. 
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Fig. 13. Case 18. Lateral roentgenogram of patient with 
a cystic duplication of the rectum. Barium in the rectum 
shows it to be displaced forward by a mass lying in the 
hollow of the sacrum. 


Gastro-intestinal roentgenograms outlined the stom- 
ach and showed it to be encroached upon and com- 
pressed by the mass (Fig. 3). A barium enema 
showed some downward displacement of the trans- 
verse colon by extrinsic pressure of the mass. 

Under ether anesthesia, laparotomy was _ per- 
formed. A large, smooth, elongated cystic lesion was 
found adherent to and running along the greater 
curvature of the stomach. This cystic mass was 
intimately attached to the gastric wall, and though 
there was a slight groove between this and the 
stomach, there did not appear to be any plane of 
cleavage to permit a safe dissection of the mass away 
from the stomach. Furthermore, the blood vessels 
of the right and left gastro-epiploic systems coursed 
over the anterior surface of the mass and then ran up 
onto the gastric wall. It appeared too hazardous to 
attempt enucleation of the cyst, and hence mar- 
supialization was decided upon. A considerable 
portion of the cyst was exteriorized by bringing this 
out at the central portion of the wound. After the 
abdomen was thus closed, the exteriorized portion of 
the cyst was approximately 15 centimeters in length 
and 5 or 6 centimeters in diameter. This presenting 
portion was cut off, and nearly 2 liters of watery, 
chocolate-colored fluid were evacuated. The internal 
lining of the cyst was distinctly hemorrhagic and 
necrotic. To insure destruction of any viable cells 
which might yet line the cyst, the remaining cavity 
was tightly packed with gauze. 

The pack was removed on the sixth day. Subse- 
quent dressings were changed frequently. The 
amount of discharge quickly diminished. By the 
time of hospital discharge, 6 weeks after operation, 
the wound had completely healed over. The patient 
has been followed for 3 years since operation, and 
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Fig. 14. Case 18. Photograph of duplication of rectum 
which was surgically excised. 


there have been no further recurrences of her symp- 
toms. Presumably, the great distention in the cyst 
brought about from secretion of fluid by the lining 
spontaneously destroyed the lining and by marsupial- 
ization the cyst walls were permitted to coalesce. 

The excised portion of the cyst wall was examined 
histologically. This was fibrous, very edematous, 
and was infiltrated with many polymorphonuclear 
cells. On the inner surface there was a variable 
amount of fibrinoid and hemorrhagic material. The 
lining membrane had been entirely destroyed. Be- 
neath the serosal covering were 2 well defined, smooth, 
muscular coats. 

CasE 6. P. S. was a 5 week old baby who was 
admitted because of vomiting since birth. She had 
been born at full term by normal delivery and 
weighed 8 pounds g ounces. On the second day she 
vomited blood. This was diagnosed as hemorrhagic 
disease of the newborn, for which she was treated by 
transfusions and blood given intramuscularly. Dur- 
ing this period she had black, tarry stools. On the 
fifth day the symptoms of intestinal bleeding had 
disappeared. On the thirteenth day she was dis- 
charged from the maternity hospital weighing 7 
pounds 8 ounces. The child did not do well at home 
in spite of the fact that she seemed to nurse well at 
the breast. She regurgitated a good deal and lost 
weight. Two days before admission to the Children’s 
Hospital she began to vomit everything given by 
mouth and examination demonstrated an abdominal 
mass. 

Physical examination on admission revealed that 
the baby was dehydrated and poorly nourished. Her 
weight was 6 pounds 8 ounces. Her throat was 
slightly red and there were coarse rhonchi heard in 
both lungs. In the midline of the abdomen, just 
above the umbilicus, there was a freely movable, 
soft, cystic mass, measuring about 4 centimeters in 
diameter. 
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Several diagnoses, including mesenteric cyst, 
omental cyst, and enteric cysts, were considered 
before operation. By exploratory laparotomy, a 
large enteric cyst of the upper duodenum was found 
(Fig. 5), which could not be dissected from the 
intestine. Therefore, the resection of the cyst, to- 
gether with the first portion of the duodenum, was 
performed, followed by a posterior gastrojejunos- 
tomy. Following operation the baby’s temperature 
fell to 95 degrees and then rose to above 103 degrees 
within the space of a few hours. Her condition was 
very precarious. A transfusion and parenteral fluids 
were given. A week after operation her temperature 
became stabilized and she took her feedings well. 
When she was discharged 7 weeks after admission 
she had gained a pound and a quarter since opera- 
tion. The child has been well for 3 years since the 
operation. 

The pathological specimen consisted of a portion 
of small intestine measuring 2.5 centimeters in 
length and 1.5 centimeters in diameter. Along the 
mesenteric border was attached a concave portion of 
a cyst wall measuring 4.5 by 3.5 centimeters in 
greatest diameter. The serosa of the bowel was con- 
tinuous with that of the cyst. It was smooth over 
the bowel; however, over the cyst there were numer- 
ous small tabs of fibrous tissue. 

The lining of the cyst was dark pink in color and 
finely injected throughout. The intestinal mucosa 
was pale, pinkish-gray in color, and slightly ede- 
matous. No opening between the cyst and intestine 
could be found. 

Microscopically, the cyst had a well defined outer 
and inner smooth muscle coat. Lining the cyst was 
an epithelium similar to that of normal duodenum, 
except for the fact that the glands were not as deep 
as those of the adjacent duodenum. There were, 
however, numerous Brunner’s glands. One of the 
sections had been cut from the specimen in a manner 
to include the wall between the cyst and the duode- 
num and to show the surfaces which lined these 2 
structures (Fig. 6). It was quite evident that the 
muscular coat of the cyst intimately fused with that 
of the duodenum. The final diagnosis was cystic 
duplication of the duodenum. 

CasE 7. L. A. was a 6 month old female infant 
who was admitted to the Children’s Hospital for the 
treatment of progressive abdominal distention and 
bilious vomiting of 2 weeks’ duration. During this 
time she had been given daily enemas for constipa- 
tion. For the 4 days before admission the child had 
been feverish. 

Physical examination showed an infant who ap- 
peared chronically ill. The abdomen was markedly 
distended, rigid, and tympanitic except in the right 
lower quadrant. Here there was a palpable, firm, 
rounded mass about the size of a grapefruit. This 
mass could not be reached by rectal examination. 
The tumor was only slightly movable. Physical 
examination was otherwise negative. 

Soon after admission the abdominal mass was 
difficult to palpate. Roentgeographic examination 
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Fig. 15. Case 18. Reconstruction drawing showing the 
duplication anterior to the sacrum and producing partial 
obstruction of the rectum. Surgically treated by excision 
of cyst and part of posterior rectal wall. Rectum accident- 
ally opened in excision of cyst. Suture of rectal defect fol- 
lowed by recovery. B/.—bladder; R.D.—rectal duplication. 


(Fig. 7) showed free fluid and gas in the peritoneal 
cavity, which was interpreted as being due to a 
ruptured viscus. Operation showed diffuse perito- 
nitis and a large cyst attached to the jejunum. The 
cyst had not actually perforated, but at one point 
was very thinned out and necrotic. The cyst, with 
about 14 inches of jejunum, was resected and fol- 
lowed by a double-barrelled enterostomy of the 
Mikulicz type. The child suffered considerably from 
postoperative shock, but on the fourth day seemed 
to be in good condition. At this time it was evident 
that the great loss of fluid through the jejunostomy 
was rapidly dehydrating the child in spite of paren- 
teral administrations of fluid. On the fifth post- 
operative day a small clamp was placed between the 
2 loops of the jejunum. On the seventh day the 
wound broke open and the abdominal contents 
eviscerated. The wound was resutured, but the 
child failed to survive. 

The pathological specimen consisted of a segment 
of small intestine and associated mesentery, measur- 
ing 45 centimeters in length (Fig. 8). Lying within 
the leaves of the mesentery was a thick-walled, cone- 
shaped, cystic mass measuring 22 centimeters in 
length and tapering from a large dilated end, which 
measured 6 centimeters in diameter, to the smaller 
end, which measured 2.5 centimeters in diameter. At 
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the larger end there were 2 constricted areas 1.5 
centimeters in length with a lumen 3 millimeters in 
diameter. At the distal end and between the con- 
stricted areas the lumen was dilated to a diameter of 
1 centimeter. 

The surface of the cystic structure was extremely 
congested and in places there were small accumula- 
tions of yellowish-brown fibrinopurulent exudate. 
The wall varied from 7 to 8 millimeters in diameter. 
The lining was generally smooth and glistening, 
although extremely hemorrhagic in some areas. The 
color of the lining varied from pale yellowish-gray to 
pinkish-gray. An area of ulceration, 1 centimeter in 
diameter, was present in the dilated portion. The 
serosa over this area was dull brownish-gray and 
congested. The wall at this point measured approxi- 
mately 1 millimeter in thickness, but there was no 
perforation. 

Microscopically, the cyst was lined with a gastric 
type of mucosa. There were large open crypts, at the 
bases of which there were branching gastric glands 
containing parietal and chief cells. Areas of ulcera- 
tion were present, and there was a fibrinous exudate 
on the surface, but the underlying submucosa pre- 
sented a more marked inflammatory reaction than 
elsewhere. The muscularis was of two thick layers 
with bundles of diagonally-running, smooth-muscle 
fibers in addition. The serosa was edematous, con- 
gested, and infiltrated by a variable number of lym- 
phocytes, polymorphonuclears, and macrophages. 
A section, including both cyst and jejunum, showed 
the muscularis of each closely applied to the other 
with only a thin layer of connective tissue. 

The diagnosis was cystic duplication of the 
jejunum with gastric type mucosa and acute and 
chronic inflammation. 

Case 8. D. B. was a 2 week old male infant in 
whom an abdominal swelling had been noticed for 2 
days. At 6 days of age the patient developed diar- 
rhea which was first thought to be infectious in 
nature. On the eleventh day of life there was an 
onset of vomiting which persisted until hospitaliza- 
tion. On the twelfth day physical examination dis- 
closed a mass in the lower abdomen. 

Physical examination revealed that the patient 
was a well developed and nourished but somewhat 
dehydrated infant. The important finding was re- 
lated to the presence of a smoothly rounded, slightly 
fluctulant, non-tender mass about 4 centimeters in 
diameter, which could be moved freely in the lower 
abdomen. This mass could be barely felt at the tip 
of the finger by rectal examination. The stool did 
not contain gross or microscopic blood. 

Laparotomy was performed under ether anesthe- 
sia. At the level of the lower jejunum a cyst about 
4 centimeters in diameter was found within the 
leaves of the mesentery immediately adjacent to the 
intestine. The intestine coursed over one side of the 
mass and was greatly compressed thereby (Fig. 9). 
The intestine above the mass was slightly dilated 
and was distinctly larger than the intestine below 
the lesion. The arteries and veins of the mesentery 


were clearly visualized as they coursed over the sur 
face of the cyst from which they were distributed on 
to the intestinal wall (Fig. 10). 

Realizing that this was a duplication, we made no 
attempt to peel the cyst from the mesentery or the 
intestinal wall. Resection of the mass and about 
inches of adjacent intestine were performed. Both 
ends of the intestine were turned in and a side-to- 
side anastomosis was established. The child did well! 
after the operation and was discharged on the 
twenty-ninth postoperative day. 

The pathological examination showed a cyst 
weighing 44 grams. The intestine was so compressed 
by the adjacent cyst that its lumen was narrowed to 
3 or 4 millimeters (Fig. 10). The peritoneal coats of 
the mesentery coursed up over the cyst and then 
continued on as the serosa of the intestine. The blood 
vessels of the mesentery could be seen coursing along 
the cyst wall from which they were distributed to the 
gut. When the cyst was opened, the wall was found 
to be 2 to 3 millimeters in thickness and the lumen 
contained a clear, glistening, colorless material. The 
gray, glistening, mucosal lining of the cyst was 
thrown up into folds suggesting valvulz conniventes. 
Microscopic examination of the cyst lining was 
essentially the same as the mucosal lining of the 
adjacent jejunum. There was a moderate eosino- 
philic and neutrophilic leucocytic cell reaction in the 
cyst wall. There were few fibers suggesting a rudi- 
mentary muscularis mucose. Outside of this there 
was a well developed muscular coat consisting of two 
distinct layers. These, however, were much thinner 
than the muscularis of the adjacent intestine. The 
findings were typical of a duplication of the jejunum. 

CasE 18. J. R. was a 6 month old female infant 
with recurring difficulty in moving her bowels since 
the age of 3 months. She had been treated by her 
family physician, who found a pelvic mass which 
pushed the rectum forward so as to compress it and 
at times almost completely obstruct it. This mass 
was thought to be elastic and cystic. The family 
physician had aspirated the cyst on several occa- 
sions by passing a needle into it through the skin of 
the coccygeal region. Each aspiration completely 
collapsed the mass and relieved the baby’s symptoms 
of obstruction. However, the cyst always refilled in 
6 to 7 days’ time and would reach its previous size. 
Fortunately, at no time was there ever any infection 
or suppuration of the cyst because of these needlings. 

Physical examination revealed the patient to be a 
well developed and nourished child with marked 
abdominal distention. Rectal examination disclosed 
a mass pressing the rectum from behind forward as 
previously described. This mass was the size of a 
plum and appeared to fill the hollow of the sacrum. 
Because of the possibility of an anterior meningocele, 
roentgenographic examination was performed, which 
showed no defect in the bone of the lumbar or sacral 
spine. These findings tended to exclude the possibil- 
ity of meningocele. A barium enema examination 
showed a marked anterior displacement of the 
rectum (Fig. 13). 
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Under ether anesthesia the child was placed face 
downward with the body raised by placing the ab- 
domen over a sand bag. A curved incision about 2% 
inches in length was made posterior to the anus and 
was deepened to permit forward displacement of the 
anus and anal sphincter. Thus, by dissecting up- 
ward between the levator ani muscles, the hollow of 
the sacrum. was reached and a smoothly rounded 
oblong cyst was encountered (Fig. 15). This could 
be easily dissected away from the sacrum and its 
lateral attachments. On carrying the dissection 
forward, the mass was found to be very adherent to 
the rectal wall, and in spite of extreme care in cutting 
away the structure the rectum was opened for a 
distance of about 1 inch. After the cyst was thus re- 
moved, the rectal wall was repaired with 3 layers of 
interrupted fine chromic catgut sutures. 

After operation the rectum was kept empty with 
occasional irrigations. The cutaneous wound was 
frequently dressed in order to keep it as clean as 
possible. No suppuration occurred in the perirectal 
fossa, and the skin healed per primam. The child 
recovered completely and was discharged on the 
tenth postoperative day. There was no rectal fistula. 
[he child has been followed for 114 years since this 
operative procedure. 

The pathological specimen was an ovoid cyst 
measuring 5 centimeters in length and 2.5 centi- 
meters in diameter (Fig. 14). When the specimen was 
opened it was found to be filled with clear, yellowish 
fluid. The wall of the cyst was approximately 2 
millimeters in thickness. The internal surface was 
smooth, gray, and had a velvety appearance sug- 
gesting that the lining was composed of a mucous 
membrane. Histological examination showed the 
mucosal lining to consist of many types of epithelial 
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surfaces varying from the simple columnar, both 
with and without goblet cells, to stratified squamous 
and ciliated epithelial cells. A large part of the 
mucosa showed shallow crypt formations of the 
epithelial glands which contained chief and parietal 
gastric cells. The change from one type of mucosa 
to another was abrupt and without transition. The 
submucosa was composed of a loosely arranged 
areolar tissue surrounded by a moderate number of 
plasma cells, lymphocytes, and an occasional poly- 
morphonuclearcyte. The muscularis was composed 
of smooth muscle fibers and was arranged in a heavy 
inner circular and a somewhat lighter outer longi- 
tudinal layer. 
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THE CONTROL OF HEMORRHAGIC TENDENCIES 


WALTMAN WALTERS, M.D., Sc.D., F.A.C.S., Rochester, Minnesota 


DISCUSSION of hemorrhagic tend- 
encies of surgical patients might be 
grouped as follows: (1) bleeding from 
lesions of the gastro-intestinal tract; 

(2) tendency to bleed exhibited by patients who 
have lesions of the biliary tract and jaundice; 
and (3) tendency to bleed exhibited by pa- 
tients who have certain blood dyscrasias, such 
as purpura hemorrhagica, hemophilia, and 
pseudohemophilia. 


GASTRO-INTESTINAL BLEEDING 


Duodenal ulcer. In a study of 668 cases of 
gastro-intestinal bleeding by Rivers and Wil- 
bur (32, 33) it was found that in 60 per cent of 
the cases a blood vessel in a duodenal ulcer 
was responsible for the condition. Although 
in some cases bleeding may be caused by a 
duodenal ulcer on the anterior wall of the du- 
odenum, the most frequent site in which bleed- 
ing occurs in the duodenum is the posterior 
wall of this structure. Ulceration usually ex- 
tends into one of the branches of the gastro- 
duodenal artery. It is the patient who has a 
bleeding ulcer of the posterior duodenal wall 
who may have a fatal hemorrhage, and the 
condition is more likely to afflict those pa- 
tients in or beyond the fifth decade of life. 
Although the incidence of fatal hemorrhage 
resulting from an ulcer of the posterior duode- 
nal wall has been variously estimated to be 
from 3 to 8 per cent, I believe that if a deter- 
mination were made of the mortality rate aris- 
ing from hemorrhage in that group of patients 
who are brought into the hospital during the 
phase of active, serious bleeding, the mortal- 
ity rate would be much higher. This is a point 
I wish to emphasize, for I believe that too often 
patients having a chronic bleeding duodenal 
ulcer may be denied the opportunity of under- 
going surgical procedures which can be per- 
formed in the non-hemorrhagic stage at a low 
risk. In a paper covering this subject, Fin- 
sterer emphasized that in his series of cases the 

From the Division of Surgery, The Mayo Clinic. 
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incidence of fatal hemorrhage among patients, 
who bled seriously from duodenal -ulcer, and 
who were not operated upon, varied from 50 to 
30 per cent. 

At The Mayo Clinic, in the treatment of the 
patient who has a bleeding duodenal ulcer and 
who is operated upon in the remissive stage o/ 
the hemorrhage, we like to remove the duode- 
nal ulcer and, provided a sufficient portion of 
the duodenum remains to close accurately, to 
perform partial gastrectomy if the condition 
of the patient permits. On many occasions, 
however, in which the ulcer is too large to war- 
rant removal, gastro-enterostomy has healed 
the duodenal ulcer and hemorrhage has not 
recurred. While attending the meeting of the 
International Society of Surgery last year at 
Brussels, and in subsequent visits to several of 
the larger surgical clinics in Central Europe 
and Scandinavia, I gained the impression that 
there was an increasing tendency to regard the 
patient experiencing serious bleeding from 
duodenal ulcer as an emergency patient, com- 
parable to the patient who has bleeding in any 
other part of the body. When operation was 
performed for such patients, control of the 
bleeding was the initial objective and the op- 
eration was performed in the easiest and safest 
way possible. Frequently, all that was neces- 
sary was to open the duodenum and suture- 
ligate the bleeding vessel. 

Gastric ulcer. The bleeding gastric ulcer is 
always perforating in nature and extends into 
the gastrohepatic omentum. Such a lesion, in 
my opinion, always requires surgical treat- 
ment, and the best method of removal is par- 
tial gastrectomy. 

Benign tumors of the stomach. Benign tu- 
mors of the stomach, such as adenomyoma- 
tous polyps, fibromyomas, neurofibromas, and 
leiomyomas, occur with greater frequency 
than might be expected. Their incidence va- 
ries from 3 to 5 per cent of all gastric lesions. 
These tumors, even though they are small, 
frequently may bleed so constantly that 
marked secondary anemia develops. Usually, 
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gastric symptoms are absent unless the polyp 
has a pedicle which is long enough to obstruct 
the pylorus. The only symptoms of which 
many patients complain are those associated 
with anemia, such as weakness, dizziness, and 
the like. Not only do these benign lesions 
bleed, but adenomyomatous polyps not in- 
frequently exhibit malignant degenerative 
changes in their periphery. Leiomyomas may 
degenerate and metastasize to the liver, as de- 
scribed by Sworn and Cooper. Such lesions, of 
course, require surgical treatment and should 
be removed. Usually all that will be necessary 
is excision of that portion of the stomach 
which contains the tumor. If degenerative or 
malignant cells are found on immediate frozen- 
section study—a procedure that should be an 
essential part of the examination—partial gas- 
trectomy should be performed immediately. 
In an occasional case, there are certain types 
of medullary gastric carcinoma from which 
constant bleeding will produce anemia to the 
extent that when the patient is examined the 
anemia may be thought to be primary in type. 
Therefore, unless the examiner is aware of the 
possibility that a silent benign or malignant 
lesion of the stomach or colon may be respon- 
sible, and unless roentgenological and entero- 
scopic examination is made of the stomach and 
colon to eliminate the presence of such lesions, 
they may be overlooked and eventually may 
grow to such a large size, particularly if they 
are malignant, as to become almost inoperable 
before presenting associated gastro-intestinal 
symptoms. The following case is one in point: 

CasE 1. A man, aged 57 years, had been treated 
elsewhere for 4 months for what had been called 
“anemia.” Although there was some temporary re- 
sponse to hepatic therapy, with recurrence of the 
anemia and the appearance of symptoms of abdomi- 
nal fullness after meals, a roentgenological examina- 
tion of the stomach revealed an extensive malignant 
lesion of doubtful operability (Fig. 1 a and b). At 
operation an extensive carcinoma of the stomach, 
grade 3 (Broders’ index), was found and subtotal 
gastrectomy was performed. No glandular involve- 
ment was found. The patient recovered from the 
operation and was living 2 years later when he was 
last heard from. 


BLEEDING LESIONS OF THE COLON 


Next to the stomach and the esophagus 
(varices), the most frequent site of bleeding 
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gastro-intestinal lesions is the colon. The fre- 
quency with which a carcinoma of the cecum 
may produce anemia without the presence of 
other symptoms is well known to everyone, 
and yet not infrequently, because of the pau- 
city of symptoms referable to the colon, the 
possibility that a patient who has anemia may 
also have a bleeding cecal carcinoma may es- 
cape attention. As in the stomach, so in the ° 
colon, single and multiple polyps which bleed 
may be present. In the colon, lesions have an 
even greater tendency to be malignant than 
they do in the stomach. Indeed, Dixon be- 
lieves that in all such polyps malignant cells 
can be found. The corollary of this belief is 
that such polyps should be removed. Some of 
them, fortunately, situated in the rectum and 
in the sigmoid flexure of the colon, can be visu- 
alized through the proctoscope and can be 
destroyed by electrocoagulation. 


MECKEL’S DIVERTICULUM 


Although the incidence of Meckel’s diver- 
ticulum is only about 2 per cent, the possibil- 
ity that an ulcer in such a diverticulum may 
be the cause of silent gastro-intestinal bleed- 
ing, particularly among young adults, must 
always be borne in mind. Numerous instances 
of malignant lesions of Meckel’s diverticulum 
have been reported (28). I have operated on 2 
patients who had sarcoma in a Meckel’s di- 
verticulum; for both of these patients silent 
intestinal bleeding and anemia were the out- 
standing symptoms. In one of the patients, 
perforation of the lesion to the posterior pari- 
etal peritoneum was identified by roentgeno- 
logical examination of the small intestine after 
the patient had ingested barium (Fig. 2). 


HEMORRHAGIC TENDENCY IN PRESENCE OF 
BILIARY TRACT AND LIVER LESIONS 


Recognition of the factors contributing to 
the hemorrhagic tendency of patients who 
have obstructive jaundice and the develop- 
ment of newer methods of control should be 
emphasized. 

The tendency of jaundiced patients to bleed 
has been well known for many years. Prior to 
1919 bleeding was present in a high percentage 
of those jaundiced patients who failed to re- 
cover from their operation on the biliary tract. 
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In 1921, I suggested a method of pre-opera- 
tive preparation of jaundiced patients which 
consisted of the intravenous injection of cal- 
cium chloride to combat the hemorrhagic 
tendency and the intravenous injection of so- 
lutions of glucose to compensate for malfunc- 
tion of the liver (39). In addition, the patient 
was placed on a high carbohydrate diet and it 
* was suggested that the patient’s fluid intake 
be increased to 3,000 to 4,000 cubic centime- 
ters daily. To deeply jaundiced patients pre- 
operative transfusions of blood were given. 
Abundant experimental and clinical data sup- 
porting the thesis of this method of improving 
the condition of the jaundiced patient are 
available in the research work of Mann and 
Magath on the effects of total hepatectomy, 
and the effectiveness of calcium chloride as an 
aid to hasten coagulation of the blood has been 
demonstrated by Wright, and Lee and Vincent. 

As a result of the aforementioned measures 
and a better understanding of the problem of 
the jaundiced patients, as well as the institu- 
tion of improved surgical methods, and the 
recognition of the proper time for the institu- 
tion of surgical procedures among jaundiced 
patients, the mortality rate in operations upon 
jaundiced patients at The Mayo Clinic de- 
creased progressively to the point where in 
1936 only 2 cases of fatal hemorrhage in 209 
jaundiced patients occurred. In 1937, 181 
jaundiced patients were operated upon with 7 
deaths due to hemorrhage. In 1938, in 194 
jaundiced patients operated upon there were 2 
cases of fatal hemorrhage. 

In 1935, Quick, Stanley-Brown, and Ban- 
croft showed that a definite relationship ex- 
isted between a deficiency in prothrombin and 
hemorrhagic diathesis in jaundice, and they 
cited evidence to prove that in the presence of 
biliary obstruction the only substance lacking 
for the proper coagulation of the blood is pro- 
thrombin and that fibrinogen, calcium, and 
thromboplastin are all present in normal quan- 
tities in the blood of jaundiced patients. 

About this same time Hawkins and Brink- 
hous, studying the effect of complete biliary 
fistulas in dogs, found a deficiency of prothrom- 
bin in the blood. They were able to correct 
the deficiency of prothrombin occurring among 
such animals by feeding bile and emphasized, 


therefore, the necessity of bile being present 
in and absorbed from the intestine. 

Earlier studies by Dam and his co-workers 
(10-14) demonstrated that internal, subcuta- 
neous, and intramuscular hemorrhages devel- 
oped in chicks fed on a diet deficient in certain 
fat-soluble compounds. This hemorrhagic 
tendency is, as Dam first indicated (11, 12), 
promptly cured by administering a substance 
obtained from hog-liver fat and from alfalfa, 
which substance was described as the “‘coagu- 
lation vitamin” or ‘“‘ vitamin K.” 

Thus, there are two factors, the presence oi 
bile in the bowel and a hypothetical fat 
soluble vitamin, which are known to be of im 
portance in maintaining normal concentration 
of prothrombin in the blood. Among patients 
who have obstructive jaundice bile acids are 
excluded from the intestine and, in addition, 
if the obstruction is of an extreme degree, 
damage to the liver may occur which will be 
sufficient to produce a deficiency in pro- 
thrombin. 

The early clinical application of this knowl- 
edge concerning vitamin K was begun inde- 
pendently in the United States by Warner, 
Brinkhous and Smith at the University of 
Iowa, and by Butt, Snell, and Osterberg (7) at 
The Mayo Clinic. In Europe it was begun by 
Dam and Glavind in Copenhagen. 

During the past 2 years practically all pa- 
tients encountered at The Mayo Clinic, who 
had obstructive jaundice and who were oper- 
ated upon, received vitamin K and bile salts 
prior to surgical treatment. 

For purposes of routine pre-operative treat- 
ment, jaundiced patients are divided into 3 
groups: (1) those who have a normal pro- 
thrombin clotting time; (2) those who have a 
prolonged prothrombin clotting time but not 
active bleeding; and (3) those who have a pro- 
longed prothrombin clotting time and active 
bleeding. 

Those jaundiced patients of the first group 
who have a normal prothrombin clotting time, 
nevertheless, receive prophylactic treatment 
for from 2 to 5 days before surgical interven- 
tion is undertaken. From 2 to 6 gelatin cap- 
sules, each capsule containing approximately 
200 milligrams of alfalfa concentrate, together 
with from 1 to 4 grams of animal bile salts, 
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seem to constitute an adequate daily dose. 
Almost any type of animal bile salts can be 
used, but we have preferred water-soluble bile 
salts, particularly in those instances wherein 
concentrates of vitamin K must be adminis- 
tered by means of a duodenal tube or T tube. 
Human bile obtained from a biliary fistula or 
a T tube as previously described by Butt, 
Snell, and Osterberg (7) or lyophilized bile as 
described by Johnston may also be employed. 

The condition of patients having jaundice 
who have an elevated prothrombin clotting 
time constitutes a potential or real emergency 
and has been treated as such. Most patients 
having a prothrombin clotting time of from 30 
to 45 seconds will respond well to the plan of 
prophylactic treatment previously mentioned; 
but if the prothrombin clotting time is longer 
than 45 or 50 seconds, it has been thought ad- 
visable to administer concentrates of the vita- 
min together with bile salts, either by duode- 
nal tube or after operation through a T tube. 
In such instances, from 2 to 4 grams of a water- 
soluble bile salt is dissolved in from 250 to 500 
cubic centimeters of warm physiological solu- 
tion of sodium chloride or tap water; to this is 
added from 1 to 2 grams of the concentrate of 
alfalfa containing vitamin K. The mixture is 
shaken thoroughly and is administered slowly 
in from 30 to 60 minutes by the drip method; 
care is taken to keep the solution warm and 
well mixed. One such dose, as a rule, will 
bring the prothrombin clotting time to a nor- 
mal value. In the exceptional instance it has 
been necessary to repeat this procedure one or 
more times. When large or repeated doses are 
used, the prothrombin clotting time usually 
decreases within 6 to 12 hours. 

The problem of treatment of patients who 
are actively bleeding is difficult. Clotted blood 
must be removed by lavage before adequate 
absorption of the vitamin can occur, and not 
infrequently gastric lavage and irrigation of 
drainage tubes leading from the biliary tract 
are required. A transfusion of blood often is 
necessary to aid in combating the shock pro- 
duced by hemorrhage and to provide a tem- 
porary supply of prothrombin; a transfusion 
will, as a rule, control bleeding only so long as 
the added supply of prothrombin lasts, a mat- 
ter of from 6 to 12 hours. Rhoads and Panzer 
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suggested that “bank blood” is low in pro- 
thrombin and is, therefore, of little value in 
controlling hemorrhage in these cases. Treat- 
ment with the vitamin concentrate and bile 
salts is carried out in the meantime as described 
in the preceding paragraph and repeated as 
necessary. 

The administration of capsules containing 
vitamin K and bile salts to some patients fol- 
lowing operation was difficult, but in these 
cases as well as those in which it was essential 
that large quantities of the vitamin K be ab- 
sorbed as rapidly as possible, the vitamin was 
administered directly into the duodenum 
through a tube. Hence, to obviate such a pro- 
cedure, various methods were tried for the 
parenteral administration of vitamin K. At 
first vitamin K was mixed with an oil sub- 
stance, such as peanut oil, and was injected 
intramuscularly. But in these instances it was 
apparent that it required several days for any 
noticeable decrease in the concentration of 
prothrombin to appear, and in addition, the 
region of painful induration at the site of the 
injection was objectionable to the patient. 

Almquist and Klose recently reported that 
phthiocol (2-methyl-3-hydroxy-1, 4-naphtho- 
quinone) possesses physical and chemical 
properties similar to pure vitamin K. Phthio- 
col was first isolated in 1933 by Anderson and 
Newman (3, 4) from the pigment of Mycobac- 
terium tuberculosis; its synthesis was an- 
nounced in 1934 (27). It has been shown by 
Almquist and Klose (2) that the antihemor- 
rhagic activity of phthiocol lies between that 
of methyl naphthoquinone and hydroxy naph- 
thoquinone. Their study indicated that the 
methyl group is functionally important, 
whereas the hydroxyl group seems to reduce 
activity. They concluded that the activity of 
phthiocol is lower than that of the more com- 
plex form of vitamin K existing in alfalfa, and 
Ansbacher and Fernholz expressed a similar 
opinion. 

Recently, Thayer and his associates, Mac- 
Corquodale and his associates, and Fieser and 
his co-workers, have all reported tentative 
structural formulas for vitamins K, and Ky. 

Within a few months pure synthetic vita- 
min K probably will be available and, judging 
from present work, the one possible assurance 
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is as first suggested by Doisy (6) and his as- 
sociates, that a quinone structure will be 
found present. 

Butt, Snell, and Osterberg (8) recently re- 
ported the clinical results in the treatment of 
10 patients exhibiting hypoprothrombinemia. 
Phthiocol was administered to these patients. 
Nine of the 10 patients received either 25 or 50 
milligrams of the material intravenously; 1 
patient ingested 100 milligrams by mouth, to- 
gether with 2 grams of bile salts. Following 
the administration of phthiocol, there was a 
decrease in the elevated prothrombin clotting 
time for each of the 10 patients. The usual 
dosage was 50 milligrams in 250 cubic centi- 
meters of sterile physiological saline. The 
clotting time for each of the 10 patients receiv- 
ing phthiocol was reduced to normal. One 
patient had been bleeding; in this instance the 
hemorrhage was controlled. No untoward 
reactions were observed. 

Snell and Butt recently reported the results 
of studies on naphthoquinone presenting 
antihemorrhagic activity. 

While the work of Butt, Snell, and Oster- 
berg was in progress, Smith, Ziffren, Owen, 
and Hoffman reported a case of obstructive 
jaundice in which the administration of phthi- 
ocol was followed by an elevation of the con- 
centration of plasma prothrombin. 

Clark, Dixon, Butt, and Snell have recently 
reported a series of 8 cases in which diseases of 
the gastro-intestinal tract prevented the ab- 
sorption of sufficient quantities of bile salts 
and vitamin K and spontaneous hemorrhage 
ensued. In 4 of these cases in which prothrom- 
bin studies were made, elevation in the pro- 
thrombin clotting time was noted. In these 
cases the administration of vitamin K and bile 
salts reduced the prolonged prothrombin clot- 
ting time to normal. 

It would appear justifiable to conclude that 
4 basic factors seem to be necessary in the pre- 
vention and control of a deficiency in vitamin 
K: (1) the presence of bile of normal composi- 
tion in the intestinal tract; (2) a liver which is 
physiologically capable of utilizing the vita- 
min; (3) a diet containing the vitamin itself or 
material from which it can be formed; and (4) 
a normal absorptive surface in the small 
intestine. 


Bleeding esophageal varices. Bleeding from 
esophageal varices occurs as a complication of 
biliary cirrhosis. Such bleeding is usually sud- 
den in onset and without warning and blood 
literally gushes from the patient’s mouth. 
Such a hemorrhage, occurring in such sudden 
and unexpected fashion, is almost pathogno- 
monic of ruptured esophageal varices second- 
ary to cirrhosis of the liver. Not infrequently 
immediate transfusions of blood are necessary 
to replace the loss of blood. Later, when th 
patient has recovered from the bleeding, stud- 
ies of hepatic function by means of the brom- 
sulfalein test will show considerable retention 
of dye in the blood and when the patient’s con- 
dition permits, the diagnosis frequently can be 
verified by roentgenological examination of 
the esophagus (Fig. 3). 

The surgical treatment of bleeding esophag- 
eal varices which is worthy of consideration 
is ligation of the left coronary vein which lies 
in the gastrohepatic omentum. This treat- 
ment was suggested in 1929 by Walters, 
Rowntree, and McIndoe (40), and it can be 
accomplished readily and without too great a 
risk by sectioning the gastrohepatic omentum 
as in the ligation of the gastric artery and vein 
in the performance of partial gastrectomy, 
through which the branches of the left coro- 
nary vein go to the esophagus where they 
anastomose with branches of the internal 
mammary vein. In several instances this pro- 
cedure has been performed; in others, splenec- 
tomy has been performed for the purpose of 
decreasing the amount of blood which ordi- 
narily passes from the spleen into the portal 
vein (Fig. 4). Such a procedure also tends to 
decrease the amount of venous blood flowing 
through the esophageal varices from the ve- 
nous tributaries between the splenic and gas- 
tric veins. Striking results have been obtained 
in several cases in which these procedures have 
been employed at the clinic, particularly in 
that group of cases in which cirrhosis of the 
liver was a part of Banti’s disease. 


HEMOPHILIA AND PSEUDOHEMOPHILIA 


Although hemophilia and pseudohemophilia 
may be present among patients who have sur- 
gical lesions, the infrequency with which these 
2 conditions are encountered at The Mayo 
























Fig. 1. a, left, Pre-operative roentgenogram of stomach 
showing extensive lesion in the upper third portion. This 
patient had been treated elsewhere for anemia for 4 months 


Clinic is emphasized by the fact that usually 
less than 4 hemophiliac patients are encoun- 
tered each year; approximately the same 
number who have pseudohemophilia are en- 
countered at the clinic. In commenting on the 
diagnosis of, and the differential diagnosis be- 
tween hemophilia and pseudohemophilia, my 
colleague, Dr. Charles H. Watkins, writes as 
follows: 


“‘Hemophilia is usually readily diagnosed by the 
characteristic family history of hemorrhagic tend- 
ency confined to the male and transmitted by the 
female members of the family, by a history of fre- 
quent articular hemorrhages, prolonged hemorrhage 
from minor lacerations or following minor surgical 
procedures as dental extraction and tonsillectomy, 
and by absence of petechial hemorrhage. 

“The laboratory finding that is most characteris- 
tic is prolongation of the clotting time of the venous 
blood. The (Howell) prothrombin time is generally 
abnormally lengthened whereas the thrombocyte 
count is usually normal or slightly elevated, the 
bleeding time is within normal limits or slightly pro- 
longed and the clot retracts if a clot is eventually 
formed. Examination of a stained blood smear shows 
no diagnostic change; there may be a secondary 
type of anemia, with increased regeneration of eryth- 
rocytes, and in cases of severe hemorrhage some 
immaturity of the myeloid cells may be present 
(Table I). 

“The literature contains reports of conditions sim- 
ilar to, if not identical with, hemophilia which 
affected females. There is usually a familial tend- 
ency toward hemorrhage and the laboratory findings 
are those associated with a true hemophilia and in 
addition there is usually a slight to moderate de- 
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before the roentgenogram was made; b, postoperative 
roentgenogram following subtotal gastrectomy for car- 
cinoma of the stomach. 


crease in the thrombocyte count. In most of these 
cases there has been no evidence of male hemophilia. 
Most authors regard this condition as female hemo- 
philia, but do not feel that this disease is the same as 
male hemophilia. 

‘*Pseudohemophilia has been recognized for many 
years and more recently has been seen with increas- 
ing frequency. The condition affects both males and 
females and may be transmitted by either sex di- 
rectly to sons and daughters. The features are recur- 
rent hemorrhages from mucous membranes, uterus 
or gastro-intestinal tract. Hemorrhage may be mild 
or severe; it occasionally may prove fatal but usually 
decreases (in severity) with advancing age. Purpura 
is not common. Laboratory findings consist of pro- 
longed bleeding time, normal coagulating time and 
normal or high thrombocyte count. The prothrom- 
bin time and clot retraction time are usually normal 
but they may be prolonged and may vary consider- 
ably in the same case from time to time. It is prob- 
able that many cases grouped under this heading can 
be more definitely placed under specific types of 
blood dyscrasias with future research and greater 
understanding of the details of the mechanism of 
blood coagulation. 

“The treatment of hemophilia is often most dis- 
couraging. At present transfusion offers the most 
encouragement in all cases of serious or moderately 
serious hemorrhage. Local application of coagulat- 
ing snake venom (that of the fer-de-lance or of Rus- 
sell’s viper) is of some value in control of localized 
hemorrhage, particularly application to the tooth 
socket after the extraction of a tooth or when the 
venom is applied directly to the bleeding lesion. In 
1936, Timperley, Naish and Clark by the use of an 
extract of egg white were able to reduce the coagula- 
tion time and control hemorrhage in cases of hemo- 
philia when the material was given intramuscularly 
or intravenously. They emphasized that this sub- 
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Fig. 2. Roentgenogram showing crater deformity of 
Meckel’s diverticulum. 


stance is not a cure for hemophilia as it merely con- 
trols hemorrhage and repeated injections of adequate 
amounts are required to do this. 

*“**Sango-stop,’ which consists principally of pec- 
tin, has been used with some success in the control of 
hemorrhage by Gohrbandt. The material may be 
used locally or given intramuscularly. In my experi- 
ence this material had no apparent effect in control- 
ling the hemorrhage during an acute exacerbation in 
two cases of hemophilia. 

‘Patek and Taylor observed that cell-free normal 
plasma contained a substance which shortened the 
coagulation time of the blood in hemophilia. They 
have precipitated a globulin from normal plasma 
which when suspended in saline solution was as effec- 
tive as whole plasma in reducing the coagulation 
time. This same effect could not be obtained by the 
equivalent material from hemophilia plasma.” 

The value of this substance was emphasized 
recently in a case in which operation was per- 
formed by Harrington on a patient who had 
unsuspected pseudohemophilia. This patient, 
after an operation of radical amputation of the 
breast, had continuous bleeding from all raw 
surfaces, a bleeding which was unaffected by 
transfusions of blood but which was controlled 
immediately by the administration of plasma 
as previously described. 


Fig. 3. Roentgenogram of bleeding esophageal varices. 
Inset, gastroscopic appearance of varices. 


‘“The use of various ovarian substances,” Dr. 
Watkins continued, ‘“‘has not been proved of much 
clinical value although much investigative work has 
been and is still being carried out along this line. 
There is, however, evidence that a placental extract 
may produce a reduction in the coagulation time. 
It is hoped that in the near future, as more research 
is carried out, some of these substances will become 
available but at present the most satisfactory and 
generally obtainable treatment is the local applica- 
tion of coagulating snake venom and repeated trans- 
fusion of blood.” 


PURPURA HA MORRHAGICA 


‘Purpura hemorrhagica, or essential thrombo- 
cytopenia,”’ according to Dr. Watkins, ‘‘is a disease 
characterized by hemorrhagic phenomena and by a 
marked reduction of the number of platelets in the 
circulating blood. . .. The chronic form of the disease 
(which is the most frequent and is of the most surgi- 
cal significance) is characterized by cyclic periods of 
hemorrhage and spontaneous remissions, in the 
course of which there is complete freedom from 
symptoms. ... Usually, in time, these cyclic periods 
of hemorrhage become more frequent and the hemor- 
rhage becomes more severe than before... .”’ 








tio! 
mil 
ap 
lati 


hee 
mo 
hee 
cre 
anc 
epi 
tra 
rhe 


be 
pu 
are 


his 





i = = 1 Se Oe Dl 





WALTERS: CONTROL OF HEMORRHAGIC TENDENCIES 315 








Inferior thyroid vein— 


Azygos major vein 


‘ } 


iA 


Esophage al branches jf 





Pyloric vein 
Right trie é 
J aa 


Superior“and infer- = 
1or mesenteric veins 


iy . . 
| Azygos minor vein 


-Intercostal veins 








ve ——<— 
Wa Splenic 
vein 
Gastroepiploic 
> Pip vein 
Rr 4 

- 


Fig. 4. Drawing showing position of left coronary vein in the gastrohepatic omen- 
tum and the relationship of the circulation of the spleen to the stomach and liver. 


The laboratory observations show a reduc- 
tion in the platelet count to 50,000 per cubic 
millimeter of blood or less. Although there is 
a prolongation of the bleeding time, the coagu- 
lation time of venous blood is usually normal. 

The surgical treatment of chronic purpura 
hemorrhagica is removal of the spleen. Re- 
moval of the spleen of patients having purpura 
hemorrhagica is followed by immediate in- 
crease in platelets to normal and a decrease in 
and usually a cessation of the hemorrhagic 
episodes. In cases in which the disease is mild 
transfusions of blood often control the hemor- 
rhagic tendency. 

Numerous other purpuric phenomena may 
be confused with essential thrombocytopenic 
purpura, according to Watkins. Among these 
are the so called allergic types of purpura in 
which the patient frequently gives a definite 
history leading to identification of the precipi- 


tating allergic factor and the condition reap- 
pears when the patient is exposed again to this 
factor. Some chemical substances, particu- 
larly those that have a tendency to damage 
the bone marrow, such as arsenic and benzol 
derivatives, may cause purpura. 

Moccasin venom and large doses of vitamin 
C have been used with some success. These 
substances are worthy of trial, but if there is 
no improvement, splenectomy should be per- 
formed preferably and with greater safety dur- 
ing the period of remission. 


APLASTIC ANEMIA AND ACUTE LEUCEMIA 


Although aplastic anemia and acute leu- 
cemia are diseases in which the hemorrhagic 
tendency plays a réle, their occurrence is very 
infrequent in surgical patients and treatment 
consists of the palliative administration of 
blood transfusions. 
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TABLE I.—FEATURES OF COAGULATION IN HEMORRHAGIC DISEASES: 
DIFFERENTIAL DIAGNOSIS* qu 
pre 
Characteristics Hemophilia Purpura hemorrhagica \plastic anemia Acute leucemia Bu 
Leucocyte count, total Normal Increased or normal Progressively decreased Normal, canvenoed ua the 
decreased " 
amaiae a ea S. wit 
Leucocyte count, Normal Normal] distribution; normal Relative lymphocytosis Immature cells, especially pre 
differential cells stem cells ; I 
Sizns of regeneration of Normal Reticulocyte count usually Reticulocyte count low; Usually norma) the 
erythrocytes increased; polychromatophilia polychromatophilia and pre 
and anisocytosis anisocytosis usually 
absent no 
Platelet count Normal Decreased Decreased Increased, normal, or ble 
decreased ad 
Bleeding time Normal or slightly Prolonged Prolonged Normal or prolonged ort 
prolonged 5 | 
( oo eee time, venous | Prolonged Normal Normal or prolonged ‘Normal or prolonged ™ | 
blooc 
Retractility of clot Normal; reclotting Delayed or absent Normal, delayed or ; ‘Normal, delay ed or to 
phenomenon absent absent . 
_— re Pie n2 ger ta aes ire 
Prothrombin time Prolonged Normal or prolonged Normal or prolonged | May be prolonged tol 
Tourniquet test Negative Usually positive Frequently positive | May be positive lat 
Heredity Positive, occurs in males, | Little significance | No significance "No significance po 
transmitted by females 
a ee eet ics iecicien, SIS “ = 2 ee eee a tol 
trot a rn 9 Ro en, ee Te 8 emai th 
Petechi# and purpura | Rare Common ___| Common _ Not uncommon pa 
*Table prepared by H. Z. Giffin, M.D , and C. H. Watkins, M.D. 
oc 
SUMMARY Bleeding tumors of the stomach and colon, pe 
The most frequent cause of gastro-intestinal both benign and malignant, may cause con- cal 
bleeding is an ulcer of the posterior duodenal tinuous bleeding without gastro-intestinal 
wall which perforates into the pancreas and symptoms. The presence of the anemia and tal 
erodes one of the branches of the gastroduo-_ its associated symptoms of weakness, dizzi- ol 
denal artery. Approximately two-thirds of the _ ness, and faintness may be the only symptoms an 
patients who have duodenal ulcer do not have _ present. to 
hemorrhages as a result of it. If, therefore, Intestinal bleeding may occur as the result ca 
one were to include this larger series of cases of an ulcer or a tumor of a Meckel’s diver- 1S 
in a study undertaken to determine the inci- _ ticulum. rh 
dence of fatal hemorrhage among patients It has been shown that there is a definite 
having chronic duodenal ulcer, the incidence _ relationship between the concentration of pro- bo 
would appear to be rather low. On the other thrombin in the blood and the hemorrhagic ph 
hand, if one were to study the incidence of tendency of jaundiced patients. The hemor- nu 
fatal hemorrhage among the 33 per cent of pa-__rhagic tendency is the result of exclusion of tre 
tients who do bleed, the incidence would be _ bile acids from the intestinal tract and the ab- th 
found to be much higher, varying from 14 per sence of a hypothetical fat-soluble vitamin th 
cent (Holman) to 4o per cent (Finsterer). The described as “‘the coagulation vitamin” or 
corollary of this is that the condition of the ‘vitamin K.” In the presence of such a tend- ce 
patient who has an acutely bleeding duodenal ency the prothrombin clotting time of the te 
ulcer should \e regarded as a surgical emer- blood may be prolonged. By means of the oral qu 
gency and should be treated accordingly; when administration of bile salts and vitamin K, a sis 
necessary the hemorrhage should be controlled decrease in the prothrombin clotting time of 
by opening the duodenum and suture-ligating the blood is obtained and bleeding ceases if 1. 
the gastroduodenal artery, provided the con- it has been present. Almquist and Klose 
dition of the patient permits. recently reported that phthiocol, a naphtho- 2. 
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quinone, presented physical and chemical 
properties similar to those of pure vitamin K. 
Butt, Snell, and Osterberg recently reported 
the clinical results obtained in the treatment 
with phthiocol of 10 patients exhibiting hypo- 
prothrombinemia. Each of the patients was 
thereby afforded a decrease in the elevated 
prothrombin time. Nine of the patients did 
not bleed, and one patient who had been 
bleeding ceased to bleed. Phthiocol can be 
administered intravenously by using 50 milli- 
srams in 250 cubic centimeters of sterile phys- 
iological saline solution. 

Bleeding from esophageal varices secondary 
to cirrhosis of the liver is sudden in onset and 
frequently occurs without premonitory symp- 
toms. Immediate transfusions of blood, and 
later, ligation of the left coronary vein and 
possibly splenectomy, have produced satisfac- 
tory results in several instances, particularly 
those in which cirrhosis of the liver has been a 
part of Banti’s disease. 

Although hemophilia and pseudohemophilia 
occur infrequently, the latter may be unsus- 
pected until bleeding from operated regions 
calls attention to the blood dyscrasia. 

Cell free, normal plasma contains a sub- 
tance which will shorten the coagulation time 
of the blood of patients who have hemophilia 
and this knowledge has been used successfully 
to stop the bleeding of such patients. Globulin 
can be precipitated from normal plasma which 
is equally as effective in controlling hemor- 
rhage as cell free, normal plasma (29). 

Purpura hemorrhagica, or essential throm- 
bocytopenia, is characterized by hemorrhagic 
phenomena and by a marked reduction in the 
number of platelets in the blood, the surgical 
treatment of which consists in the removal of 
the spleen. This procedure should be done in 
the interval between hemorrhagic episodes. 

Although aplastic anemia and acute leu- 
cemia are diseases in which the hemorrhagic 
tendency plays a réle, their occurrence is infre- 
quent among surgical patients. Treatment con- 
sists of the palliative administration of blood. 
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CURRENT METHODS IN THE MANAGEMENT OF 


PEPTIC ULCER 
VERNE C. HUNT, M.D., F.A.C.S., Los Angeles, California 


HE surgical treatment of peptic ulcer 

has by this time advanced well into 

what may be regarded as its third 

era. The first era was that of develop- 
ment and embraced approximately 25 years, 
from 1885 to 1910. During this developmental 
period the operations of gastro-enterostomy, 
gastroduodenostomy, gastric resection with 
its various methods of restoring gastro-intes- 
tinal continuity, and the several operations 
upon the pylorus and the first portion of the 
duodenum, designated as pyloroplasty, were 
developed and used in certain cases of peptic 
ulcer. The second era of gastroduodenal 
surgery was that of experience and included 
the years approximately from r1g10 to 1930. 
During this period of experience much was 
learned of the normal gastroduodenal physi- 
ology, of the changes in gastroduodenal physi- 
ology in the presence of duodenal or gastric 
ulcer, and of the effects upon normal or dis- 
turbed physiology produced by the various 
operations devised and employed in the treat- 
ment of peptic ulcer. The vast experience of 
surgeons throughout the world in the surgical 
treatment of peptic ulcer has resulted in con- 
siderable unanimity of opinion, particularly 
so regarding the indications for surgical treat- 
ment in cases of peptic ulcer, and the purposes 
of surgical operations under the various cir- 
cumstances. That unanimity of opinion does 
not exist among surgeons as to just the type 
of surgical procedure to be employed under 
certain circumstances emphasizes the well 
known fact that no single operation may be 
used routinely in every case, and that no 
operation, even though it seems to be the one 
best suited to the particular circumstances, is 
followed by the anticipated and highly desir- 
able satisfactory result in every case. It would 
seem that the surgical profession has emerged 
from that second or stabilizing period of 
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gastroduodenal surgery and has advanced 
well into another era where by reason of its 
past experience it is well fortified with knowl- 
edge of the “how,” the “why,” the “‘whether,”’ 
and the ‘“‘when” of the various surgical pro- 
cedures currently employed in the treatment 
of peptic ulcer. 

The statement has been made by many that 
peptic ulcer is not a local disease, but is a local 
manifestation in the stomach or duodenum, 
or both, of a constitutional disturbance. Be 
that as it may, it is generally accepted that 
even though a definite constitutional dis- 
turbance is recognizable and may be definitely 
designated as such in many instances the 
treatment for the most part must be directed 
to the ulcer. Furthermore, whatever etiologi- 
cal relationship gastric acidity has to peptic 
ulcer it is well known that in general, whether 
the treatment is entirely by medical methods 
or by surgical intervention, the prospects of a 
permanent cure depend to a large extent upon 
the thoroughness with which the treatment or 
the operation controls gastric acidity and 
gastric secretion, either through dilution and 
neutralization or through quantitative reduc- 
tion. 


SURGICAL INDICATIONS IN PEPTIC ULCER 


The results of careful, competent, medical 
management are eminently satisfactory in 
many cases of uncomplicated duodenal and 
gastric ulcer. This is particularly true in those 
instances in which the symptoms are of short 
duration, but it tends to become less true 
after chronicity has been established. The 
attitude of the clinician regarding the effec- 
tiveness of continued medical treatment, the 
degree of disability which the lesion provokes, 
and the surgical facilities and skill available, 
are all factors which determine the number of 
medical cures which the patient must expe- 
rience after chronicity of the lesion has been 
established, or the number of symptomatic 
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uncomplicated recurrences he should endure 
under medical treatment before surgical con- 
sideration of the lesion may be entertained 
What the results of medical treatment actually 
are has been most difficult to ascertain. 
Brown, in 1930, reported the results of medi- 
cal treatment in 1,130 cases of peptic ulcer 
from his own services, those of the late Dr. 
Sippy, and associates at the Presbyterian 
Hospital in Chicago. He stated that 66 per 
cent of the patients were cured or greatly 
improved, 10 per cent obtained a fair medical 
result, and 13+ per cent had been operated 
upon subsequently elsewhere. While this 
study was based upon 1,130 patients treated 
medically and 94 treated surgically, it was 
stated that 1,900 patients had been treated, 
but the subsequent course of events was not 
known in more than one third of the cases. 
St. John and Flood reported the results of 
medical treatment in 225 cases of duodenal 
ulcer in a recent review. All of the patients 
had been admitted to the hospital at one time 
or another and it was found that the incidence 
of recurrence in patients, who were accurately 
followed, varied from 65 per cent within the 
first 2 years of the follow-up period to 75 per 
cent in the patients who had been followed 
for more than 5 years. There was a mortality 
rate of 2.7 per cent in this selected group of 
patients during medical management. Among 
their conclusions these authors stated, “the 
majority of patients with persistent pain last- 
ing for more than 2 weeks during hospital 
treatment had an unsatisfactory course; also 
that surgical therapy should be considered for 
patients having multiple hemorrhages and 
persistent pyloric obstruction.” 

It is the consensus of opinion that surgical 
treatment of an uncomplicated peptic ulcer is 
indicated only after intractability to or im- 
practicability of medical management has 
been proved and established; also that the 
complications of perforation, gastric reten- 
tion, and repeated massive hemorrhage con- 
stitute the important indications for surgical 
procedures. 

Acute perforation of a duodenal or gastric 
ulcer constitutes a serious abdominal emer- 
gency usually characterized by such clinical 
manifestations that the urgency of surgical 


intervention is immediately apparent. In the 
case of acute perforation of a peptic ulcer, 
operation is performed as a life-saving meas- 
ure and embraces only one objective—closure 
of the perforation. Although simple closure 
of the perforation does not provide the patient 
with assurance against recurrence, the sur- 
geon’s responsibility in the emergency is not 
that of a permanent cure of the ulcer. Expe- 
rience has by this time proved very conclu- 
sively that usually a more extensive surgical 
procedure than closure of the perforation 
mitigates against recovery. Departure from 
the policy of simple closure of a perforation is 
seldom justified even though symptoms of 
ulcer recur in a large percentage of patients 
and secondary operation curative in purpose 
is often required. In spite of the fact that the 
time interval between perforation and surgical 
closure bears a distinct relation to the mor- 
tality rate of perforation, Roscoe Graham has 
deliberately prolonged this time interval in 
certain instances by as much as 8 hours for 
purposes of instituting pre-operative treat- 
ment of shock and secondary manifestations 
of the perforation with profit to the patient. 
He has recently reported 51 consecutive oper- 
ations for perforated duodenal ulcer with but 
a single fatality. 

Protective perforation of a duodenal or gas- 
tric ulcer occurs much more frequently than 
the acute perforation of an ulcer into the free 
peritoneal cavity. In many instances such 
perforation is characterized by clinical mani- 
festations of a subacute inflammatory process; 
in others the perforation occurs insidiously by 
penetrating a structure to which, because of 
previous inflammatory episodes, the ulcer 
base has become attached. Resistance to 
medical treatment characterizes many of 
these lesions, and the type of pain in those 
cases of ulcer which penetrate the pancreas 
often leads to a clinical diagnosis of penetrat- 
ing ulcer. That such protective perforation 
and penetration occur frequently has recently 
been brought to my attention following the 
review of the surgical findings and operations 
instituted in patients with duodenal and gas- 
tric ulcers upon whom I have operated during 
the past 15 years. Subacute or chronic perfor- 
ation and penetration of nearby structures, 
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most frequently the pancreas, occurred in 120 
cases or 13.8 per cent of 865 cases of duodenal 
ulcer, and in 32 per cent of 137 cases of gastric 
ulcer. The incidence of subacute or chronic 
perforation and penetration in the cases oper- 
ated upon during the past 5 years has been 31 
per cent in duodenal ulcer and 50 per cent in 
gastric ulcer. The higher incidence of this 
complication during recent years may be 
explained it seems on the basis of a narrowing 
down of the indications for surgical treatment 
of peptic ulcer quite definitely to complica- 
tions. 

Gastric retention when due to the edema of 
reactivation of ulcer usually is temporary and 
subsides following medical treatment, but 
tends to recur. Persistence of gastric reten- 
tion due to true cicatricial pyloric stenosis of 
a duodenal ulcer or to a disturbance of gastric 
motility in the presence of a gastric ulcer is 
amenable only to surgical treatment. 

The bleeding peptic ulcer presents a serious 
problem to both the internist and the surgeon 
and usually the question arises as to whether 
medical management shall be relied upon or 
whether an operation shall be performed. It 
is a commonly held and frequently expressed 
opinion that hemorrhage is rarely a fatal 
complication in peptic ulcer and is best 
treated by non-surgical methods. It is well 
known that bleeding occurs in from 20 to 35 
per cent of the cases of peptic ulcer. In many 
of the cases the bleeding is manifested 
through persistence of a secondary anemia 
and the presence of occult blood in the stool. 
As a rule these cases provide no serious prob- 
lem because no emergency arises. Should 
healing of the ulcer not occur with resultant 
disappearance of blood from the stool and 
improvement in the blood picture following 
careful medical management, an operation of 
election may be necessary. It is the massive 
exsanguinating type of hemorrhage which 
constitutes a serious emergency. 

Without bringing together all available data 
pertaining to the seriousness of the complica- 
tion of hemorrhage from a peptic ulcer, the 
observations of Allen and Benedict, in Boston, 
and those of Goldman, in San Francisco, are 
particularly noteworthy. Death from exsan- 
guination occurs in from 10 to 15 per cent of 
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patients who suffer massive hemorrhage from 
a peptic ulcer. These authors, among others, 
have emphasized the observation that the 
danger of a fatality rises rapidly with advanc- 
ing age and is materially higher in patients 
beyond the age of 50 years than it is in younger 
individuals. Recovery from a massive hemor- 
rhage offers no assurance that subsequent 
bleeding from a duodenal or gastric ulcer will 
not occur. Means has directed attention to 
the observation that as the mortality from 
massive hemorrhage increases with age, so, 
too, does it increase with each recurrence. 
There are now many internists and surgeons 
alike who subscribe to the following policy in 
the treatment of massive hemorrhage from a 
duodenal or gastric ulcer: (1) In the treatment 
of massive hemorrhage from peptic ulcer, 
whether primary or recurrent, one of the most 
important measures is transfusion for the pur- 
pose of restoring blood volume. (2) In the 
patient under 50 years of age operation seldom 
if ever is indicated during the hemorrhage. 
(3) Repetition of massive hemorrhage 2 or 
more times in patients under 50 years of age, 
warrants surgical intervention as soon as the 
patient’s general condition will permit an 
operation of election with a maximum degree 
of safety. (4) In patients more than 50 years 
of age, operation is advised in those patients 
who show no improvement as the result of 
intermittent, repeated or continuous trans- 
fusion in from 12 to 24 hours. (5) In patients 
more than 50 years of age who have recovered 
from a massive hemorrhage through the 
employment of non-surgical measures, fate 
should not again be tempted, but surgical 
measures advised. 

Acute massive hemorrhage from a peptic 
ulcer which is not subsiding is a most dramatic 
situation, and when matters proceed from bad 
to worse and bleeding continues under non- 
surgical treatment including the transfusion 
of blood, early surgical attack directly upon 
the bleeding lesion even though the hazards 
are great, may provide the only life-saving 
method. Surgical treatment during active 
hemorrhage from an ulcer embraces 2 im- 
portant principles: that the operation be per- 
formed early, and that the operation be a 
direct one with excision of the bleeding lesion. 
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Finsterer, Gordon-Taylor, and others have 
emphasized the importance of an early opera- 
tion, one performed within 24 or 48 hours. 

The problem of massive gastro-intestinal 
hemorrhage is frequently complicated by a 
lack of knowledge as to what the source of 
the bleeding may be. Those cases in which 
the diagnosis of peptic ulcer has not been 
established previously often provide consid- 
erable diagnostic difficulty through the inad- 
visability of employing the usual methods of 
diagnosis during or immediately following the 
hemorrhage. Likewise, repeated massive gas- 
tro-intestinal hemorrhage may and does occur 
from other lesions of the tract. The futility of 
prolonged ulcer regimen and medical manage- 
ment for repeated massive hemorrhage has 
been observed on a number of occasions, when 
surgical exploration has disclosed that an 
ulcer in a Meckel’s diverticulum or a benign 
tumor of the small intestine instead of an 
ulcer of the stomach or duodenum has been 
responsible for the bleeding. 

In general the mortality rate following sur- 
gical intervention for massive hemorrhage 
from peptic ulcer has been greatly in excess of 
the mortality when treatment has been en- 
tirely by non-surgical measures, because it 
has been the mortality of surgical procedures 
instituted late in the cases of medical failure, 
and not the mortality rate of early surgical 
treatment in all cases of bleeding ulcer. 
Finsterer has recently reported only 3 deaths 
following gastric resection in 71 cases of 
bleeding ulcer, a mortality rate of 4.2 per 
cent. Massive hemorrhage may be accepted 
as a distinct indication for surgical treatment, 
whether the operation is done at a time of 
election or as an emergency procedure during 
the hemorrhage, only on the basis that surgi- 
cal skill and adeptness in the performance of 
the operation of gastric resection are available. 

These general considerations apply to both 
duodenal and gastric ulcer as indications for 
surgical treatment. There is one more factor 
which must always be considered in gastric 
ulcer, that is, the ulcer-carcinoma relation- 
ship. Reference is not made herein particu- 
larly to the question of malignant degenera- 
tion of a benign gastric ulcer, but instead 
attention is directed to the difficulties often 


encountered in differentiating by clinical and 
roentgenological evidence between a strictly 
benign gastric ulcer and an early carcinoma 
or a carcinomatous ulcer. Experience has 
proved that doubt may justly be cast upon 
many lesions exhibiting the clinical and roent- 
genological evidence of a gastric ulcer. When 
such doubt exists, the discerning clinician and 
the experienced roentgenologist, through 
acquired wisdom, justly seek refuge in the 
diagnosis of a “lesion of the stomach” (Figs. 
I, 2, 3, and 4.) The therapeutic test in which 
clinical and roentgenological, and, if necessary, 
gastroscopic observation is conducted for a 
period of 3 or 4 weeks, during which time 
intensive medical treatment of the gastric 
lesion is carried out, has found a distinct place 
in the differential diagnosis of some of these 
gastric lesions. The value of the test is 
entirely dependent upon the competency of 
the interpretation which may be placed upon 
the observations, and faulty interpretation 
has in the past occurred too frequently. It 
should be borne in mind that temporary clini- 
cal improvement has often been noted follow- 
ing dietary and other forms of medical man- 
agement of ulcer when instituted in a patient 
who harbors a gastric carcinoma. Also, 
roentgenological and gastroscopic observations 
at repeated intervals are subject to error in 
interpretation even by competent observers 
in these respective fields. There is today 
unanimous opinion that when any doubt 
exists regarding the true nature of the lesion, 
surgical treatment is indicated. 


TYPES OF OPERATION 


Surgical procedures for duodenal and gas- 
tric ulcer, curative in purpose, are of 3 general 
types: (1) The indirect operations of gastro- 
enterostomy and gastroduodenostomy with or 
without excision of the ulcer; (2) plastic opera- 
tions on the pylorus with or without excision 
of the ulcer; and (3) gastric resection with one 
method or another of restoring gastro-intes- 
tinal continuity. 

Gastro-enterostomy has served in the past 
and so continues to serve the purposes of 
surgical treatment to best advantage in those 
cases of gastric retention due either to cicatri- 
cial pyloric stenosis secondary to chronic 
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duodenal ulcer, or to loss of gastric motility 
in certain cases of gastric ulcer and in other 
instances following local excision of a gastric 
ulcer. The results of gastro-enterostomy in 
the cases of true cicatricial pyloric stenosis of 
duodenal ulcer are the most brilliant in gastro- 
duodenal surgery, from the standpoint not 
only of ultimate results, but also as pertains 
to mortality. However, experience by many 
has by this time proved quite conclusively 
that gastro-enterostomy may not be em- 
ployed with similar success in other cases of 
duodenal ulcer and its complications. Miti- 
gating against the results of gastro-enteros- 
tomy has been the frequency with which new 
ulcer occurs in or about the stoma. Gastro- 
jejunal or jejunal ulcer has been reported to 
occur in from 1.7 to 24 per cent following 
gastro-enterostomy. However, the general 
average does not exceed 5 per cent. Judd and 
Hoerner, in reviewing a large series of gastro- 
jejunal and jejunal ulcers, found that the 
symptoms appeared in 34 per cent of the cases 
within 6 months after gastro-enterostomy, and 
within 1 year in approximately 50 per cent of 
the cases. It is of interest that in many 
instances satisfactory results follow gastro- 
enterostomy for many years with subsequent 
development of a gastrojejunal or jejunal 
ulcer. Within the past 6 months C. G. 
Toland and I have each operated upon a 
patient at St. Vincent’s Hospital for obstruct- 
ing and bleeding gastrojejunal ulcer in each of 
which the gastro-enterostomy had been per- 
formed by the same surgeon in Ig11 or 29 
years ago. In one of these patients there was 
complete relief of symptoms following gastro- 
enterostomy for 17 years, and for 15 years in 
the other. Selinger has recently reported a 
case of acute perforation of a marginal ulcer 
occurring 30 years after posterior gastro- 
enterostomy. Variable as the incidence of 
gastrojejunal and jejunal ulcer may be, the 
new ulcer has proved to be of greater serious- 
ness from the standpoint of complications 
and resistance to medical management as well 
as in the fact that the magnitude of the surgi- 
cal procedures necessary is greater than that 
of the gastro-enterostomy employed for the 
relief of the original ulcer. Even though 
gastrojejunal and jejunal ulcers mitigate 


against entirely satisfactory results following 
gastro-enterostomy, it should be borne in 
mind that no surgical procedure for duodenal 
ulcer provides complete assurance against a 
new or anastomotic ulcer and that gastro- 
enterostomy can be performed with little risk 
under certain circumstances in which the risk 
of any other operation might be great and not 
justified. Also, as an adjunct to conservative 
local excision of a gastric ulcer, gastro-enter- 
ostomy continues to be most useful. 
Gastroduodenostomy has supplanted the sim- 
ple Heinecke-Mikulicz type of pyloroplasty 
with its various modifications, and consti- 
tutes an operation whereby the purposes of 
operation for duodenal ulcer may often be 
served. The method of Finney and that of 
Judd facilitate excision of the ulcer when 
advisable, but neither procedure is applicable 
in all cases of duodenal ulcer. The lateral 
anastomosis of Jaboulay, so modified as to 
utilize the second and third portions of the 
duodenum, has a field of usefulness in certain 
cases of duodenal ulcer as a primary opera- 
tion, fulfils many physiological requirements, 
and has been followed by few reported 
instances of anastomotic ulcer (Figs. 5, 6 and 
7). Lateral gastroduodenostomy has likewise 
served a useful purpose as a conservative 
operation, instead of partial gastrectomy fol- 
lowing the taking down of a gastro-enteros- 
tomy and excision of a gastrojejunal or jejunal 
ulcer. I have successfully employed lateral 
gastroduodenostomy instead of partial gas- 
trectomy after taking down the gastro-enter- 
ostomy, closing the stomach, jejunum, and 
colon in 2 cases of gastrojejunocolic fistula. 
Immediately after reporting entirely satis- 
factory results 6 months ago, in 22 cases of 
lateral gastroduodenostomy as a primary 
operation for duodenal ulcer and as an ad- 
junct to taking down gastro-enterostomy and 
excising marginal or jejunal ulcers, I had occa- 
sion to perform the operation for gastrojejunal 
ulcer, which was followed immediately by 
symptoms of recurrent ulcer becoming pro- 
gressively worse and finally exhibiting clinical 
manifestations of subacute perforation. Oper- 
ation less than 3 months following the gastro- 
duodenostomy disclosed a huge anastomotic 
ulcer which had perforated into the hepatic 
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flexure of the colon and resulted in a gastro- 
duodenocolic fistula. The operation of partial 
gastrectomy and closure of the colonic fistula 
was not followed by recovery. Even though 
anastomotic ulcer following lateral gastro- 
duodenostomy has also been reported by 
Wilkie, Roscoe Graham, and others, this 
operation still has a definite field of usefulness 
though limited. 

Partial gastrectomy'is applicable in many 
cases of gastric ulcer, particularly in those 
instances in which the ulcer is situated in the 
pyloric half, but in selecting a surgical pro- 
cedure for gastric ulcer one should remain 
mindful of the safety of the operation and the 
excellent results which have followed local 
excision and posterior gastro-enterostomy in 
certain ulcers at or about the lesser curvature 
of the stomach. In my own experience in 137 
patients with gastric ulcer upon whom I have 
operated, local excision and gastro-enteros- 
tomy was the operation employed in 4o per 
cent and partial gastrectomy in 43 patients 
or 31 per cent. In performing partial gastrec- 
tomy for gastric ulcer, the safety of the opera- 
tion is materially enhanced irrespective of the 
amount of stomach which is removed, if the 
duodenum is avoided and the resection is 
limited distally by the pyloric ring. Because 
of the frequency with which a posterior 
anastomotic ulcer has followed the segmental 
so called sleeve resection with end-to-end 
anastomosis of the 2 segments, this type of 
resection has become practically obsolete. In 
performing partial gastrectomy for peptic 
ulcer the magnitude of the resection among 
other factors determines which one of the 
various types of gastro-intestinal restoration 
is most readily applicable, and of these the 
Pélya, Balfour Pélya, Billroth I and II, and 
the various modifications of Finsterer, Hof- 
meister, and Haberer are those most fre- 
quently employed. The technical details of 
these procedures have been illustrated and 
described by Cutler and Zollinger and others. 

Partial gastrectomy in the treatment of 
duodenal ulcer has advanced to an important 
position. Not all surgeons have subscribed 
to the operation with the enthusiasm of Berg, 
Lewisohn, and others, but many are employ- 
ing partial gastrectomy much more often than 
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formerly in cases of duodenal ulcer. The fr 
quency with which gastro-enterostomy ani 
other conservative operations have failed to 
provide assurance against subsequent bleeding 
in the hemorrhagic duodenal ulcer, has led to 
the generally accepted policy of instituting 
direct surgical attack upon the bleeding lesion 
and including excision of the ulcer as part of 
the surgical procedure. As Balfour has said, 
this is often most readily accomplished by 
partial duodenectomy and gastric resection. 
Likewise, in the ulcer which has perforated as 
a protective perforation, particularly in those 
instances in which the pancreas has been 
penetrated and a crater ulcer exists, experi- 
ence has proved that partial gastrectomy faci- 
litates either excision or exclusion of the lesion 
with eminently good results. It has been 
during the last few years only that I have 
subscribed to the idea of partial gastrectomy 
in duodenal ulcer and have employed the 
operation with increasing frequency, approxi- 
mately 30 per cent of the cases, particularly 
in the hemorrhagic and in the penetrating 
ulcers. 

Roscoe Graham stated before the Clinical 
Congress of the American College of Surgeons 
2 years ago that partial gastrectomy had been 
performed in 131 or 53 per cent of 246 cases 
of duodenal ulcer operated upon with a mor- 
tality rate of 2.25 per cent. This is an enviable 
record but is misleading, for in general the 
mortality rate of partial gastrectomy for 
duodenal ulcer as reported by others highly 
qualified in gastroduodenal surgery varies 
from 5 to 10 per cent. Many factors enter 
into the risk of partial gastrectomy for duo- 
denal ulcer, most important of which is 
whether partial duodenectomy with excision 
of the ulcer is included in the operation or 
whether the gastric resection is limited dis- 
tally by the pylorus. The technical difficulties 
at times are great in performing partial duo- 
denectomy and gastric resection in the case in 
which an ulcer of the posterior duodenal wall 
penetrates deeply into the head of the pan- 
creas or when considerable inflammatory 
reaction results from subacute protective per- 
foration of an ulcer. Even though resection 
provides greater certainty of cure and per- 
manent relief of symptoms under such cir- 
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Fig. 1. Large filling defect of a perforating lesion of the 
posterior gastric wall. 


cumstances than a more conservative opera- 
tion, the price in terms of risk and mortality 
for this added certainty of cure is often too 
high. 





Fig. 3. Filling defect showed questionable decrease in 
size during few weeks intensive treatment. 
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Fig. 2. Resected stomach (same case as Fig. 1), huge 
benign ulcer penetrating body of pancreas. 


The failures following the various operations 
for duodenal ulcer are due for the most part 
to reactivation of the original ulcer or develop- 
ment of an anastomotic ulcer. Heuer’s exten- 
sive review disclosed that the incidence of 
anastomotic ulcer following gastro-enteros- 
tomy varied from o.g to 6.9 per cent with an 
average of 3 per cent; also that jejunal or 
anastomotic ulcer followed partial gastrec- 
tomy in 0.6 to 6 per cent of the cases with an 
average incidence of 1.9 per cent. Finsterer 
reviewed his experience in 331 operations for 
recurrent or anastomotic ulcers before the 
Clinical Congress one year ago. He said that 
the mortality rate of secondary radical opera- 
tion for gastrojejunal ulcer following gastro- 
enterostomy was 8.1 per cent as compared 





Fig. 4. Resected stomach (same case as Fig. 3), lesion 
proved to be a carcinomatous ulcer. 
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Fig. 5. In performing lateral gastroduodenostomy the 
filmy reflection of the peritoneum is divided lateral to the 
duodenum, which allows elevation of the duodenum from 
its retroperitoneal position. 


with 23.5 per cent for the radical operation 
for anastomotic ulcer following partial gastrec- 
tomy. It seems to me that at the present time 
the status of partial gastrectomy in the 
treatment of duodenal ulcer may be expressed 
about as follows: Excision of the hemorrhagic 
or recurrently bleeding duodenal ulcer and 





Fig. 6. Mobilization of the duodenum facilitates its 
approximation to the antrum of the stomach without 


angulation or undue tension. 


the penetrating duodenal ulcer is highly desir- 
able and in many instances may be most 
satisfactorily accomplished by partial duo- 
denectomy and gastric resection. In general 
and by and large the risk and mortality rate 
of partial gastrectomy are 3 to 5 times as 
great as in one or another of the direct or 
indirect conservative operations. The chance 
of an anastomotic or jejunal ulcer developing 
following partial gastrectomy is approximately 
one-half as great as that following gastro- 
enterostomy, but the mortality rate of radical 
surgical treatment of gastrojejunal ulcer fol- 
lowing partial gastrectomy is approximately 
3 times as great as it is for gastrojejunal ulcer 
following gastro-enterostomy. While radical 
partial gastrectomy has become an operation 
of increasing usefulness under certain circum- 
stances and conditions in duodenal ulcer, the 
purposes of surgical intervention in many 
cases of duodenal ulcer are still served with 
distinction and greater safety when one or 
another of the conservative operations is 
employed. 

To achieve the most in the surgical treat- 
ment of duodenal and gastric ulcer, it is essen- 
tial that the indications for operation be 
rigidly adhered to, and that no operation be 





Fig. 7. The anastomosis is constructed without the 
use of clamps on either the stomach or the duodenum. 
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Instead, that 


surgical procedure should be selected which 
most: nearly meets the purpose of surgical 
intervention and which after a thorough sur- 
vey of the situation upon opening the abdo- 
men may be carried out with the maximum 
degree of safety. 


mn 
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FOREIGN BODIES IN THE AIR AND FOOD PASSAGES 


Observations on End-Results in a Series of Nine Hundred Fifty Cases 


LOUIS H. CLERF, M.D., LLD., F.A.C.S., Philadelphia, Pennsylvania 


HE problems of diagnosis and treat- 

ment of foreign bodies in the air and 

food passages as viewed today should 

be considered recent additions to the 
field of medicine. Although no records are 
available, one may safely assume that foreign 
body accidents have occurred since the begin- 
ning of the human race. There are scattered 
references in early medical literature. In 
1759, Louis read his Memoir on Bronchotomy 
before the Royal Academy of Surgery at Paris. 
He collected all of the cases of foreign body 
then known, 28 in number, and presented all 
that had been learned concerning the subject 
up to that time. His work was outstanding 
and created favorable comment. 

The first systematic study of this subject 
was made by Samuel D. Gross who published 
his Practical Treatise on Foreign Bodies in the 
Air Passages in 1854. This contribution still 
stands as a monument to the remarkable 
insight and keen powers of observation pos- 
sessed by the medical men of his day. With 
the art of physical diagnosis in its infancy, 
the incandescent lamp unknown, the roentgen 
ray undiscovered, and no Chevalier Jackson 
to devise new tubes and forceps to solve 
mechanical problems, one can but express 
amazement that so many patients not only 
survived the procedures employed but also 
were restored to health. Gross was an out- 
spoken advocate of bronchotomy or trache- 
otomy in the treatment of foreign bodies in 
the air passages, and he believed it should be 
resorted to the “minute it is known that there 
is a foreign substance in the lung.” 

Weist’s results led him to carry out a study 
of the methods of treatment for foreign bodies 
in the air passages particularly to determine if 
bronchotomy should be employed. On June 


From the Department of Laryngology and Bronchology, 
Jefferson Medical College. 

Presented before the Clinical Congress of the American College 
of Surgeons, Philadelphia, October 16-20, 1939. 


1, 1882, at a meeting of the American Surgical 
Association held in Philadelphia, he reported 
on a series of 1,000 cases of foreign bodies 
in the air passages. Briefly, in 63 cases the 
foreign body was removed by measures other 
than bronchotomy. Of the remaining 957 
cases, 599 were not subjected to bronchotomy 
with 139 fatalities, a mortality rate of 23.2 
per cent. Bronchotomy was performed in 
338 cases with 93 deaths, or 27.4 per cent, a 
difference of over 4 per cent in favor of non- 
interference. Apart from his observations it is 
of interest to learn that 57 years ago the mor- 
tality rate in cases of recognized foreign bodies 
in the air passages was more than 24 per cent, 
and that attempts at removal by bronchotomy 
increased the mortality rate by over 4 per cent. 

Foreign bodies in the esophagus were re- 
moved by employing a blunt metallic hook, 
esophageal forceps, a noose fashioned of wire, 
a sponge or piece of linen attached to the end 
of whalebone, or a gum elastic catheter. Coins 
were removed with a coin catcher. The horse 
hair probang, a miniature form of umbrella, 
was commonly employed. If the object could 
not be extracted, it was pushed into the 
stomach. Induced vomiting and the swallow- 
ing of bulky foods often were resorted to. In 
certain instances external incision was em- 
ployed. There are no statistical references 
to failures or successes. It is presumed that 
these blind methods of removal frequently 
resulted in injury to the esophagus with fatal 
mediastinal infection. 

In compiling data concerning end-results 
in foreign body cases one is beset with many 
difficulties. Complications developing while a 
patient is under observation in the hospital 
may be recorded; immediate end-results, 
namely recovery or death, can be reported. 
Accurate data on sequel are secured, how- 
ever, in a relatively small group. The reasons 
for this are the wide geographical distribution 


328 





of 
mit 
cep 


sta 
tov 


boc 
sta 
seq 


sep 
flue 
the 
its 

duc 
att 
for 
foll 
19 | 
the 
537 
eso 


enj 
boc 
see 
gra 
me] 
a gi 
Of 
in | 
eigl 
less 
of ¢ 
few 
was 
cast 
pea 
of a 


ing 
mol 
wit] 
the 
5 y 
and 
tha 


are 











CLERF: FOREIGN BODIES IN AIR AND FOOD PASSAGES 


of patients, difficulty to evaluate data sub- 
mitted, and failure to reach patients by ac- 
cepted follow-up methods. In this series over 
88 per cent were ward cases. The economic 
status of these patients was not conducive 
toward maintaining a settled place of abode. 

A series of 950 consecutive cases of foreign 
bodies in the air and food passages removed 
by endoscopic means is reviewed from the 
standpoint of postoperative complications, 
sequel, and fatalities. No attempt shall be 
made to consider each class of foreign bodies 
separately or in detail. Certain factors in- 
fluence results. Among these are the age of 
the patient, the character of the foreign body, 
its length of sojourn, its effects in the pro- 
duction of pathological changes, and previous 
attempts at removal. The location of the 
foreign bodies was recorded anatomically as 
follows: 413 in the air passages consisting of 
19 in the larynx, 37 in the trachea, and 337 in 
the bronchi. In the food passages there were 
537, divided as follows: hypopharynx 48, 
esophagus 457, and stomach 32. 

Vegetal foreign bodies. The peanut still 
enjoys great popularity as a bronchial foreign 
body. Among 215 objects consisting of nuts, 
seeds, and shells there were 115 peanuts, 16 
grains of corn (maize), 15 beans, 12 water- 
melon seeds, and 6 timothy heads as well as 
a great variety of other nuts, seeds, and shells. 
Of the 115 cases of peanut all but 4 occurred 
in patients under 10 years of age. Seventy- 
eight occurred in children, 3 years of age or 
less, the youngest being 9 months. The length 
of sojourn of the foreign body varied from a 
few hours to 6 months. In 19 cases the peanut 
was present from 1 to 6 months. Of the 1oo 
cases of nuts, seeds, and shells other than 
peanuts, 15 occurred in patients under 1 year 
of age, the youngest being 8 months. 

The cases of bean in the bronchus number- 
ing 15 are noteworthy. Atelectasis was a com- 
mon anatomical finding and was associated 
with severe laryngotracheobronchitis. All of 
the patients but one were from 13 months to 
5 years of age. The incidence of tracheotomy 
and the mortality rate were higher in these 
than in any other group. 

The cases of timothy head in the bronchus 
are of interest. Four patients were under 3 
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years of age. In 3 the length of sojourn was 
21, 9, and 4 months, respectively. In these 
extensive suppurative changes had occurred. 
In 1 child, 8 months old, tracheotomy became 
necessary following bronchoscopic removal of 
the foreign body which had been aspirated 9 
days previously. In 1 patient pyopneumo- 
thorax developed. Curiously, there were no 
fatalities. 

Bones ranked next to vegetal foreign bodies 
in order of frequency. Of 166 cases, 19 were 
removed from the air passages and 147 from 
the food passages. It is of interest to note 
that bones in the bronchus commonly are 
overlooked and consequently are complicated 
with extensive suppurative changes. In 16 
the sojourn of the foreign body varied from 
1 month to 7 years. There were 2 deaths in 
this group occurring in children, 19 months 
and 2 years old, respectively. 

Lodgment of bones in the food passages 
results from carelessness in the preparation 
of food and in eating. This accident is com- 
mon in persons wearing dentures. Unlike 
bones in the airway, sojourn of bones in the 
food passages usually is relatively short due 
to the distress produced by constant swallow- 
ing efforts and injury to the esophageal wall. 
When one considers the character of the frag- 
ments swallowed, namely, irregular, jagged- 
edged, and sharp pointed objects, the thin 
esophageal wall, and the constant presence of 
infected mouth secretions, it is amazing that 
fatal complications are not more often en- 
countered. In 2 patients complications devel- 
oped which proved fatal. 

Coins, discs, and buttons are common eso- 
phageal foreign bodies in children. Fortunately, 
the rounded edges produce little trauma so 
that complications resulting directly from the 
foreign body itself are uncommon. In this 
series there were 89 cases of coins and discs 
in the food passages and 2 in the air passages. 
Cases of buttons in the esophagus numbered 
21. A majority occurred in small children 
and in over one-half the button was over- 
looked for periods varying from 1 to 9 months. 
In these there was marked peri-esophageal 
swelling with tracheal compression so that 
respiratory symptoms dominated the clinical 
picture (Fig. 1). 
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Dental objects. Dentures usually are found 
as esophageal foreign bodies in adults while 
teeth commonly occur as bronchial foreign 
bodies and are more often observed in the 
young. Of 48 foreign bodies of dental origin, 
26 teeth, 3 fillings, and 3 dentures were 
removed from the air passages, and 16 den- 
tures were removed from the esophagus. 
Teeth usually are contaminated with the bac- 
terial flora of the mouth, are often over- 
looked, and usually produce marked bronchial 
obstruction. As a result, severe pulmonary 
infection is common. One fatality occurred 
in a child 22 months old following broncho- 
scopic removal. 

Safety pins constitute the most difficult and 
potentially the most dangerous of all foreign 
bodies. With an occasional exception the 
pins are open with the point and keeper 
directed upward. A total of 97 safety pins 
was removed as follows: from the air pas- 
sages, 21; from the upper food passages, 65; 
and from the stomach, 11. A majority of the 
patients were infants and little children. In 
9 instances of pins being removed from the air 
passages, the patients were under 5 years, the 
youngest being 3 months. Sixty-nine of the 76 
safety pins removed from the food passages 
occurred in children under 7 years of age 
of which 47 were under 1 year. Two of these 
were 3 months and 5 were 4 months old. 
There was 1 fatal case. 

In addition to these classes of foreign bodies 
there were aspirated many specimens of hard- 
ware, particularly tacks and screws, also 
beads, ammunition, toys, jewelry, and other 
objects which usually produced partial or 
complete bronchial obstruction. There also 
were many irregular objects as jackstones, 
hardware, toys, jewelry, and other unclassi- 
fied materials which lodged in the food pas- 
sages producing obstruction and variable 
degrees of injury to the esophageal walls. 


COMPLICATIONS AND SEQUEL OF FOREIGN 
BODIES IN THE AIR PASSAGES 


Dyspnea. Although occasionally observed 
in large, irregular, esophageal foreign bodies 
producing tracheal compression, dyspnea more 
often occurred in foreign bodies in the air pas- 
sages. It was observed most frequently in 


cases of vegetal foreign bodies. Many of these 
substances set up a septic laryngotracheo- 
bronchitis in young children who constitute 
a majority of the vegetal foreign body cases. 
On the other hand, metallic foreign bodies in 
the air passages rarely caused dyspnea unless 
there had been previous instrumentation. 

Tracheotomy was performed for the relief 
of obstructive dyspnea and to aid in ridding 
the tracheobronchial tree of excessive secre- 
tions in 52 cases of foreign bodies in the air 
passages. This included 11 patients in whom 
tracheotomy had been performed prior to ad- 
mission of the patient to the clinic. In 3 of 
these it was performed as an emergency meas- 
ure before attempted removal of the for- 
eign body; in 5 bronchoscopy had been per- 
formed and tracheotomy became necessary 
before admission, while in the remaining 3 
patients bronchoscopy had been done elsewhere 
and tracheotomy was performed as soon as 
the patients were admitted to the clinic. In 
41 tracheotomy was necessary for relief of 
dyspnea which developed following endoscopic 
procedures performed at the clinic. Unsuc- 
cessful attempts at bronchoscopic removal 
had been made elsewhere in 10 patients before 
admission. Forty-three of the 52 tracheot- 
omies were performed in cases of vegetal 
foreign body. Of these, 16 were cases of lodg- 
ment of peanuts, 27 were cases of nuts, seeds, 
and shells other than peanut, and the remain- 
ing cases included a tooth, a bone, and metal- 
lic objects. It is of interest to note that 
tracheotomy was necessary in 10 of the 15 
cases of bean in the bronchus while it was 
necessary in but 1 of 12 cases of watermelon 
seed. 

Complications of tracheotomy. Subcutaneous 
emphysema of varying degree occurred in a 
number of the patients, which was limited to 
the neck usually and cleared up promptly. 
Mediastinal emphysema following trache- 
otomy developed in 2 cases; one, aged 19 
months, with a fragment of bone in a bron- 
chus, the other, aged 22 months, with a tooth 
in the bronchus. There was a brief interval 
between the bronchoscopy and the develop- 
ment of obstructive laryngeal dyspnea, and 
the emphysema did not develop until after 
tracheotomy. Therefore, it was the opinion 
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Fig. rt. Roentgenogram of a child, aged 1 year, made 
on admission to bronchoscopic clinic 23 days after swallow- 
ing a button. There was cough, slight dyspnea with wheez- 
ing, and dysphagia for solid foods. A flat roentgenogram 
made on the day of the accident was negative for foreign 
body. A probang was passed with negative results. Roent- 
genogram after swallowing barium mixture revealed for- 
eign body in esophagus, marked peri-esophageal swelling 
and forward displacement and compression of trachea. 
(Film by Dr. W. F. Manges.) 





a b 


Fig. 2. Roentgenogram made of a child, aged 4 years, 


31 days after choking on a .22 calibre bullet. With the 
occurrence of fever 5 days after the accident a diagnosis 
of pneumonia was made. This did not run the usual course 
and a diagnosis of empyema was considered. Roentgen- 
ographic study of the chest revealed the foreign object. 
The bullet completely occluded the right bronchus distal 
to the orifice of the upper lobe bronchus, a. The cloudiness 
distal to the obstruction is due to atelectasis and drowned 
lung. Following bronchoscopic removal of the bullet, the 
lower lung cleared slowly, b. Prior to uncorking of bron- 
chus temperature range was septic in type; this returned 
to normal after removal of builet, c. A communication 11 
years after removal indicated that the patient was free 
from respiratory symptoms and the lungs were normal. 


Fig. 3. Roentgenogram of man, aged 49 years, revealed 
an abscess cavity with fluid level in the lower lobe, left 
lung. There was cough and expectoration of fetid pus of 
several months’ duration. Following bronchoscopic removal] 
of fish bone patient recalled choking on a fish bone 10 
months previously. (Film by Dr. J. T. Farrell.) 


that air entered the mediastinum from the 
tracheal opening. Both cases terminated 
fatally. In no patient did cellulitis of the neck 
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develop. The tracheotomy wounds were allowed 
to remain unsutured and this undoubtedly 
accounted for the absence of serious infection. 
No unusual difficulties were encountered with 
decannulation. 

Emphysema. Extensive subcutaneous and 
mediastinal emphysema complicating bron- 
chial foreign body and occurring prior to any 
endoscopic manipulation has been observed 
in 3 patients. In 2 the foreign body, a peanut, 
produced obstructive emphysema of the in- 
volved lung. There was no pneumothorax. In 
the third case a bean in the bronchus pro- 
duced obstructive atelectasis of the entire 
right lung. There was marked emphysema of 
the neck and mediastinal tissues with a slight, 
right-sided pneumothorax. All of these pa- 
tients recovered following bronchoscopic re- 
moval of the foreign body although trache- 
otomy was performed in the case of bean in 
the bronchus for relief of obstructive laryn- 
geal dyspnea following bronchoscopy. 

Pulmonary abscess. Abscess of the lung is 
an infrequent complication of foreign body in 
the air passages. Suppuration is common par- 
ticularly in cases of long sojourn with marked 
bronchial obstruction. Retention of secretion 
distal to a foreign body with the development 
of drowned lung may present the clinical 
picture of pyothorax, atypical pneumonia, or 
pulmonary abscess (Fig. 2). Abscess based on 
the roentgenographic demonstration of a cav- 
ity in the lung with fluid level was observed 
in but one patient, a bone in the bronchus 
aspirated 10 months previously (Fig. 3). The 
abscess healed following removal of the for- 
eign body but moderate bronchiectasis still 
is present. 

Pyothorax. The occurrence of pleurisy with 
effusion was observed in 3 patients. This 
cleared up spontaneously in 2 and aspiration 
was necessary in the third. The fluid was 
sterile. Pyothorax may develop in cases of 
pleural injury produced by a foreign body or 
in complete bronchial obstruction with exten- 
sive suppuration. It occurs most frequently 
following aspiration of grass heads. Two cases 
were observed in this series. In 1, a case of 
cockleburr in the right bronchus of 4 months’ 
duration, pyothorax developed and _ subse- 
quently ruptured into a bronchus. Thoracot- 


omy for drainage was performed and later the 
cockleburr was removed bronchoscopically. 
In the second case a timothy head had been 
aspirated. Pyothorax requiring thoracotomy 
developed within 2 weeks. The timothy head 
was removed by bronchoscopy 4 months later. 
Both of these patients recovered but undoubt- 
edly bronchiectasis is present. 

Bronchiectasis. This is the most common as 
well as the most serious sequela of bronchial 
foreign body. Bronchial obstruction with re- 
tention and ultimately infection of bronchial 
secretions is an important factor in the etiol- 
ogy of bronchiectasis. Bronchial obstruction 
of varying degree is a fairly constant accom- 
paniment of bronchial foreign body. While 
many cases are promptly diagnosed and the 
foreign body removed, a relatively large group 
are overlooked for months, even years. Of the 
413 aspirated foreign bodies, 357 were re- 
moved from a bronchus. These were studied 
from the standpoint of length of sojourn in the 
air passages. It was found that 105, almost 30 
per cent, were present for periods ranging 
from 1 month to 30 years. Of these, 44 were 
lodged from 1 to 3 months, 32 from 3 to 12 
months, 16 from 1 to 5 years, and 1o from 5 
to 30 years. In 3 the duration could not be 
ascertained. 

It has been difficult to learn the ultimate 
fate of many of these patients. The remark- 
able improvement following bronchoscopic 
removal of the foreign body has led the patient 
and often the physician to misinterpret this 
as the beginning of complete recovery. Expe- 
rience has shown, however, that a large 
number still exhibit symptoms and signs of 
chronic pulmonary suppuration. Only by 
roentgenographic study after instillation of 
iodized oil may a fairly accurate knowledge of 
the condition of the bronchi be obtained (Fig. 
4). Experience also has taught that broncho- 
scopic removal of the foreign body, particu- 
larly in the case of long sojourn, usually is not 
adequate to insure complete recovery of the 
involved lung (Fig. 5). Repeated broncho- 
scopic aspiration of secretions, removal of 
granulations, and dilatation of strictures may 
be as necessary and important for complete 
recovery as removal of the foreign body itself 
(Fig. 6). 
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Fig. 4. Roentgenograms made in the case of a woman, aged 50 years, before re- 
moval of beef bone from the right bronchus, a, left, and after removal following instil- 


lation of iodized oil into the right lower lobe bronchus, b. 


The length of sojourn of 


the bone in the bronchus was 1 year. This patient was observed 3 years later and 
still has advanced bronchiectasis with cough, expectoration, and evidences of cardiac 


embarrassment and pulmonary emphysema. 


the patient is a poor surgical risk. 


There are additional factors other than 
prolonged obstruction that must be consid- 
ered in the development of bronchiectasis. In 
several cases of partial bronchial obstruction 
produced by vegetal foreign bodies and in one 
case of tooth the sojourn did not exceed 6 
days. The presence of slight bronchiectasis 
was demonstrated by the instillation of 
iodized oil following removal of the foreign 
body. Bacteriological studies by Dr. C. J. 
Bucher of secretions removed bronchoscopi- 
cally have shown a predominance of strep- 
tococcus and pneumococcus. The spirochete, 
so often found in pulmonary abscess, is not 
often observed in cases of bronchial foreign 
body. 

In cases of well developed bronchiectasis of 
foreign-body origin the question of surgical 
treatment should be considered as a necessary 
part of the plan of therapy to be instituted in 
restoring the patient to normal (Fig. 5). 

Fatalities. There were 12 deaths in the 
series of 413 consecutive cases of foreign 
bodies in the air passages. A brief synopsis 
of each case follows: 


Lobectomy should be performed but 


CasE 1. Child, aged 3% years; bean in right main 
bronchus; sojourn 2 days. One unsuccessful bron- 
choscopy under ether anesthesia before admission. 
Obstructive atelectasis of entire right lung with 
marked dyspnea and dehydration on admission; 
tracheotomy performed immediately. Bean re- 
moved; intense inflammatory changes of mucosa of 
trachea and bronchi present; died to hours later. 

CASE 2. Child, aged 5 years; bean in left main 
bronchus; sojourn 1 day with obstructive atelectasis 
of entire left lung. Tracheotomy performed for ob- 
structive laryngeal dyspnea after removal of bean. 
Died 2 days later from septic tracheobronchitis. 

CasE 3. Child, aged 14 months; bean in left main 
bronchus; sojourn 2 days with obstructive atelec- 
tasis of entire left lung. Death resulted from block- 
ing of right main bronchus by portion of bean 
lost at glottis at time of removal. 

Case 4. Child, aged 1 year; peanut in right lower 
lobe bronchus; sojourn 5 days. One unsuccessful 
bronchoscopy before admission. Tracheotomy per- 
formed on second day following removal of nut. 
Died 11 days later from diffuse tracheobronchitis 
and pneumonitis. 

CasE 5. Child, aged 17 months; peanut in right 
main bronchus. One unsuccessful bronchoscopy 
before admitted. Dyspnea on admission; trache- 
otomy performed immediately after bronchoscopic 
removal of nut. Death in 2 days from broncho- 
pneumonia. 
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a 
Fig. 5. Roentgenograms made in the case of a boy, aged 
9 years, who had aspirated a piece of rubber 2 years pre- 
viously. Roentgenogram, a, made during March, 1936, 
immediately preceding bronchoscopic removal of the 
foreign body revealed a marked increase in the pulmonary 


Case 6. Child, aged 1 year; almond kernel in 
right main bronchus; sojourn 10 days. Tracheotomy 
for dyspnea 36 hours after removal of foreign body. 
Death 2 days later from septic tracheobronchitis. 

CaASsE 7. Child, aged 3 years; grain of corn (maize) 
in trachea; sojourn 7 days. Foreign body migratory; 
patient very dyspneic. Tracheotomy performed 
immediately following removal of foreign body. 
Developed scarlet fever 2 days later and died at 
Municipal Hospital on third day. 

CasE 8. Child, aged 2 years; fish bone in lower 
end of trachea; sojourn 5 days. Unsuccessful 
bronchoscopy before admission. Tracheotomy for 
dyspnea on second day after removal of bone. 
Membranous exudate positive for Bacillus diph- 
theria. Died on third day. 


a 


Fig. 6. a, Roentgenogram made of man, aged 35 years, 
revealed atelectasis of lower lobe, right lung. There was a 
history of a severe choking attack and wheezing respiration 
after eating lamb 33 days previously. Developed pneu- 
monia (?) which, however, did not undergo resolution. 
Instead developed cough with expectoration of large quan- 
tity of foul sputum, weight loss, 41 pounds, and pain in 
the right chest. At bronchoscopy a portion of lamb bone 








markings particularly behind the heart shadow. b, After 
instillation of iodized oil into the left bronchus during 
July, 1939, well advanced bronchiectasis involving lower 
lobe of left lung was noted. Cough and expectoration of 
4 to 6 ounces of pus daily. Lobectomy is contemplated. 


CasE g. Child, aged 19 months; bone in left main 
bronchus; sojourn 16 days. Tracheotomy for dysp- 
nea following removal of bone. Ten hours later 
developed marked subcutaneous and probably medi- 
astinal emphysema and died within 12 hours. 

CasE 10. Child, aged 22 months; tooth migratory 
in trachea; sojourn 2 days. Tracheotomy necessary 
for dyspnea 2 hours after bronchoscopy. In about 
4 hours developed subcutaneous and mediastinal 
emphysema and died in 14 hours. 

CasE 11. Child, aged 11 months, open beauty 
pin in trachea; sojourn 8 days. One unsuccessful 
bronchoscopy before admission; marked dyspnea 
with cyanosis on admission necessitated immediate 
tracheotomy. Pin removed by bronchoscopy; death 
occurred suddenly 26 hours later. At autopsy the 





found completely occluding the right lower lobe bronchus 
was removed. b, Roentgenogram made 7 days after 
bronchoscopy revealed marked improvement in appear 
ance of right lower lung. c, Roentgenogram made fol 
lowing instillation of iodized oil revealed moderate degree 
of bronchiectasis involving subdivisions of right lower lobe 
bronchus. Bronchoscopic treatments continued and patient 
practically symptom-free. (Films by Dr. K. Kornblum.) 
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Fig. 7. a, left, Roentgenogram of child, aged 2 years, 12 days after swallowing a 
jackstone. There is marked peri-esophageal swelling, forward displacement of the 
trachea, and a suggestive air bubble immediately below the object. b, There is marked 
swelling of the retropharyngeal and retro-esophageal tissues with several small air 
bubbles. A retropharyngeal abscess was found and was drained through a perforation 
made by the jackstone. The patient made a very satisfactory recovery. (Films by 
Dr. W. F. Manges.) 


cause of death could not be determined; inflam- 
matory changes were noted in the tracheobronchial 
mucosa. 

CasE 12. Child, aged 4 years; history of having 
aspirated a peanut which was removed broncho- 
scopically t week later. Tracheotomy performed 
following day. Two bronchoscopic aspirations later 
performed for removal of secretion. A roentgeno- 
graphic study then made revealed bronchoscopic 
forceps blade in right lower lung. Unsuccessful 
attempt at removal made using improvised bi- 
planed fluoroscope. On admission to clinic patient 
had right-sided tension pneumothorax and was very 
ill. Believing forceps blade might be responsible for 
tension pneumothorax bronchoscopic removal with 
fluoroscopic aid was done. Patient died following 
day from pyopneumothorax and multiple abscesses 
of lower right lung. 


Of the 12 fatalities 8 were aged 2 years or 
less; these included 3 under 1 year. A bron- 
choscopic attempt at removal was made in 5 
cases and in 1 case 4 bronchoscopies and 
tracheotomy were performed before admis- 
sion. In 11 cases tracheotomy was performed 
either before or after bronchoscopy for ob- 


structive laryngeal dyspnea. Three of these 
were done before and 8 after admission. The 
causes of death were acute septic tracheo- 
bronchitis with pulmonary involvement in 5 
cases, mediastinal emphysema following tra- 
cheotomy in 2 cases; scarlet fever and diph- 
theria, 1 each; pyopneumothorax and mul- 
tiple pulmonary abscesses in 1, asphyxiation 
in another, and in 1 no cause could be demon- 
strated at autopsy. 


COMPLICATIONS AND SEQUEL OF FOREIGN 
BODIES IN THE FOOD PASSAGES 


Complications of foreign bodies in the food 
passages usually result from injury produced 
by the foreign body, ill-advised attempts at 
removal, instrumentation, infection following 
penetration of the wall of the food passages, 
or perforation of surrounding structures. Oc- 
casionally, compression of the trachea results 
in obstructive dyspnea and may necessitate 
tracheotomy. 
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Fig. 8. Photographs of specimens of esophagus, a, left, and aorta, b, removed at 
autopsy by Dr. B. L. Crawford. The opening in the esophagus was found opposite the 


bifurcation of the trachea. 


The margins of the opening were necrotic. The opening 


in the aorta appeared ragged in outline and measured 1.75 centimeters in diameter. 
It was located at the junction of the arch and descending portion of the aorta and 
communicated with the opening in the esophagus. 


Tracheotomy. In 3 instances it became nec- 
essary to perform tracheotomy for relief of 
dyspnea. In 2 cases one of bone and one of 
jackstone in the esophagus it was necessary 
to do tracheotomy. Both terminated fatally 
and will be discussed under the heading of 
fatalities. In a third case a jackstone in the 
esophagus had penetrated the party wall. 
Tracheotomy was performed for relief of 
dyspnea before the foreign body could be 
removed. This case will be considered under 
esophagotracheal fistula. 

Emphysema. This complication commonly 
results from a break in the mucosa due to 
injury produced either by the foreign body or 
from instrumentation; it was noted in 3 cases 
treated endoscopically. One of these was a 
fatal case of bone in the esophagus to be 
referred to under fatalities. The second was 


one of toothplate in the cervical esophagus. 
The emphysema developed immediately fol- 
lowing its removal. Whether it was the result 
of instrumentation or of previous injury by 
the denture could not be determined. The 
emphysema, limited to the neck, cleared 
promptly without untoward effects. In a 
third case emphysema of the neck developed 
prior to instrumentation. The patient, aged 
36 years, had swallowed a large green olive 
24 hours previously. It lodged in the cervical 
esophagus and provoked incessant gagging 
and retching. No additional emphysema oc- 
curred following removal of the olive and 
recovery was prompt. 

Retropharyngeal abscess. Injury to the pha- 
ryngeal wall by foreign bodies and by well 
intentioned but misguided efforts at removal 
are common causes of cellulitis and abscess 
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of the retropharyngeal space. Digital attempts 
at removal of a swallowed or aspirated for- 
eivn body are ineffective almost always, often 
force the object into the larynx or hypophar- 
yi x, and frequently produce considerable tis- 
ste injury. 

Many pointed objects as thumb tacks and 
sifety pins lodging in the hypopharynx are 
complicated by retropharyngeal swelling. A 
majority of these undergo resolution without 
suppuration. In the cases of jackstone, several 
bones, and safety pins there was definite 
abscess formation which required incision and 
drainage (Fig. 7). One case terminated fatally. 

Injury to the esophagus by foreign body. The 
wall of the esophagus may suffer superficial 
trauma by an irregular object; it may be pene- 
trated by a jagged, foreign body or it may 
be perforated. These accidents may lead to 
superficial infection, abscess of the wall or of 
the peri-esophageal tissues, mediastinitis, and 
perforation into the trachea or great vessels. 

Abscess of the esophagus and mediastinitis. 
The frequency of injury to the esophageal 
wall by jagged or pointed bones, open safety 
pins, dentures, and other irregular objects, 
and the continuous presence of mouth secre- 
tions Should result in frequent peri-esophageal 
infection, mediastinitis, and death. The re- 
verse, however, seems to be the case. This 
may be explained by the flexibility and elas- 
ticity of the esophageal walls, the protective 
barriers afforded by the peri-esophageal tis- 
sues in slowly perforating objects, and by 
drainage into the esophagus from the area of 
suppuration through the opening made by the 
foreign body. 

It is not common to find a circumscribed 
abscess. However, one such case was ob- 
served. 

CasE 13. A man, aged 53 years, had swallowed a 
pork bone 5 days previously. When admitted, he 
was very ill and complained of dysphagia and 
severe pain in the upper chest made worse by 
swallowing. Roentgenographic study revealed 
marked peri-esophageal swelling immediately below 
the level of the suprasternal notch. At esophagos- 
copy a spicule of bone, 5 centimeters in length, was 
removed. It was found transfixed across the 
esophageal lumen with the lowermost extremity 
imbedded in the lateral wall. When moved with 
iorceps a large quantity of fetid pus was evacuated. 
he following day the temperature was normal and 
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the patient was symptom free. Subsequent studies 
revealed prompt clearing up of the infection and the 
patient made a complete recovery. 

CasE 14. In a second case of bone the patient 
developed a retropharyngeal abscess and mediastini- 
tis, required tracheotomy, and terminated fatally. 

Esophagotracheal fistula. Large irregular 
foreign bodies in the upper esophagus may 
ultimately, by pressure necrosis, break through 
the party wall and project into the trachea. 
One case was observed in this series. 

CasE 15. A child, aged 3% years, swallowed a 
jackstone 32 days before admission to the clinic. 
Marked dyspnea and dysphagia were present. 
Roentgenographic study revealed a large jackstone 
in the upper esophagus. There was marked peri- 
esophageal swelling. One point of the jackstone, 
extending forward into the tracheal air column, 
apparently had penetrated the party wall. Esopha- 
goscopic removal was attempted but owing to 
increasing dyspnea a 4 millimeter bronchoscope was 
passed and tracheotomy was performed. One point 
of the jackstone was observed projecting through 
the posterior tracheal wall in a mass of granulated 
tissue. The jackstone was removed esophagoscopi- 
cally. There was remarkably little disturbance with 
swallowing, decannulation was carried out and ulti- 
mately the patient was discharged well. 

Perforation of esophageal wall and great ves- 
sels. Three cases of perforation of the great 
vessels were observed in this series of cases. 
In one, a case of safety pin in the esophagus, 
the point of the pin had entered the innomi- 
nate artery. In the second case, the sharp 
point of a fish bone had eroded through the 
wall of the aorta, and in the third case the 
point of a jackstone had entered a large vessel 
at the root of the neck. These cases will be 
described elsewhere. All terminated fatally. 

Cicatricial stenosis resulting from foreign 
body. It isnot uncommon to find an esophageal 
foreign body lodged proximally to a stricture. 
The development of cicatricial stenosis of the 
esophagus from lodgment of a foreign body 
has not been observed. In several instances, 
particularly in cases of prolonged sojourn of a 
button in a child, marked stenosis resulted due 
to inflammatory and edematous changes. With 
removal of the foreign body these cleared up 
promptly with no appreciable narrowing of 
the esophageal lumen. 

Fatalities. In the series of 537 cases of 
foreign bodies in the food passages there were 
4 deaths that could be attributed to the 
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foreign body. There were no fatalities follow- 
ing instrumentation for removal of the foreign 
bodies. A brief résumé of the cases follows: 


Case 16. A child, aged 13 months, jackstone in 
esophagus at level of suprasternal notch; sojourn 
24 days. Marked dyspnea on admission necessi- 
tated tracheotomy. Roentgenographic study showed 
tracheal compression. The condition was good fol- 
lowing removal of foreign body until the eleventh 
day when there was a sudden outpouring of an 
enormous quantity of blood from mouth and nose. 
No autopsy was permitted. It was believed that the 
bleeding was esophageal in origin probably from 
erosion of a point of the jackstone into a large vessel. 
The tracheotomy wound appeared normal. 

CasE 17. Achild, aged 22 months; open safety pin 
in upper thoracic esophagus lying obliquely with 
point to left and anteriorly and imbedded in eso- 
phageal wall; sojourn 4 days. Removed by endogas- 
tric version with fluoroscopic aid. Patient discharged 
3 days later. On the twelfth day after removal 
the patient had profuse hemorrhage and died. At 
autopsy a depression was found in the esophagus 
which communicated with an opening in the innomi- 
nate artery. The point of the pin apparently had 
penetrated the esophageal wall and entered the 
artery. 

CasE 18. A man, aged 47 years; gill bone of cat- 
fish in middle third of esophagus; sojourn 8 days. 
On admission had marked dysphagia, severe pain in 
chest, and some dyspnea. Bone found with both 
extremities imbedded in esophageal wall; marked 
inflammation and edema. The bone was removed 
and the patient died 36 hours later following pro- 
fuse hemorrhage from mouth. At autopsy a large 
necrotic area was found in the esophageal wall which 
communicated with an opening in the descending 
aorta (Fig. 8). 

CASE 19. A woman, aged 51 years; multiple 
chicken bones in cervical esophagus; sojourn 5 days. 
On admission she was found to have diabetes. There 
was marked dysphagia, dyspnea, painful induration 
of neck, and pain in chest. Four bones from neck of 
chicken removed from cervical esophagus. Trache- 
otomy was performed for dyspnea. The patient 
became comatose and died from retropharyngeal 
abscess, mediastinitis, and bronchopneumonia. 


Three of the fatalities resulted from pene- 
tration of the esophageal wall, injury to one 
of the great vessels, and ultimately uncon- 
trollable hemorrhage. Large, non-pointed 
objects as a jackstone may produce sufficient 
tissue destruction by pressure necrosis to 
accomplish this if continued for a sufficient 
time. Pointed objects may penetrate promptly 
if in close proximity to a pulsating vessel as 
in the case of the open safety pin and spicule 
of bone. 


Gastric foreign bodies. Included in the for- 
eign bodies in the food passages are 32 whi h 
were removed from the stomach by rigid tu je 
gastroscopy with roentgenoscopic assistanc ». 
There were no fatalities nor untoward devi |- 
opments. With few exceptions the patien's 
were discharged within 2 days after removal 
of the foreign body. Included among tlie 
foreign bodies were 11 open safety pins, 5 
bobbette pins, 2 hair pins, and 8 coins. Of 
the safety pin cases, all were under 18 montlis 
of age, 10 being 1 year of age or less; thie 
youngest was 2'4 months. Twenty-five of 
the 32 patients were 3 years of age or less. 


SUMMARY 


A series of 950 cases of foreign bodies in the 
air and food passages is reviewed and com- 
plications and end-results are discussed. 

Dyspnea occurred more often and trache- 
otomy was required more frequently in for- 
eign bodies of vegetal origin. 

Subcutaneous emphysema of the neck was 
observed not infrequently following trache- 
otomy. Subcutaneous and mediastinal emphy- 
sema may develop, however, before instru- 
mentation or operation. 

Pulmonary abscess is an uncommon com- 
plication of bronchial foreign body. Bronchi- 
ectasis, however, is often observed particu- 
larly in cases of foreign bodies of long sojourn 
and in complete bronchial obstruction with 
suppuration. 

Unfavorable developments following eso- 
phageal foreign body lodgment are not as com- 
mon relatively as in foreign bodies in the air 
passages. The common complications are in- 
jury to the esophageal wall with infection 
varying from traumatic esophagitis to medi- 
astinitis. Fatal results also may occur from 
pressure necrosis and erosion into a large ves- 
sel or perforation of its wall. 

In a series of g50 consecutive foreign bodies 
removed endoscopically from the air and food 
passages there were 16 deaths or 1.68 per cent. 

In presenting this report I wish to express 
my personal appreciation and to pay tribute 
to that distinguished physician through whose 
life-long labors this type of work has been 
made possible; who created a specialty in 
medicine and attained the highest degree of 
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skill and perfection in its practice, laid down 
th: fundamental principles governing endo- 
sc-pic procedures, devised a majority of the 
instruments and equipment employed, and by 
his writings and teachings has directly or 
injirectly taught all who are engaged in 
th: practice of this specialty, Dr. Chevalier 
Jackson, the Master Bronchoscopist. 


he foreign bodies and brief notes concerning each case 
in ‘his series are on file in the Mutter Museum, College 
of Physicians of Philadelphia, under the designation of 
The Chevalier Jackson Collection. 
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WATER AND ELECTROLYTE BALANCE 


FREDERICK A. COLLER, M.D., F.A.C.S., and WALTER G. MADDOCK, M.D., F.A.C.S., 
Ann Arbor, Michigan 


ROTOPLASM is a suspension of pro- 

tein in salty water of definite compo- 

sition; tissue is a mass of units of 

protoplasm surrounded by spaces filled 
with salt solution. In contradistinction, fats 
and carbohydrates are stores of energy (40). 
In health these chemical relations are main- 
tained with remarkable constancy through the 
metabolic reactions of the organism. In abnor- 
mal states of disease or inadequate intake of 
food elements these relations are disturbed 
and may of themselves cause untoward symp- 
toms or even death. Frequently surgical pa- 
tients are unable to eat and drink because of 
lesions of or operations on the gastro-intes- 
tinal tract and they likewise are subject to 
abnormal losses of fundamental substances 
and fluids; consequently, abnormalities of 
chemistry often require correction by the sur- 
geon. The common, acute, chemical emer- 


gencies in the surgical patient are caused by 
the loss or deprivation of oxygen, blood, wa- 


ter, salt, and glucose. From early studies of 
metabolism, Rubner stated that in starvation 
an animal can lose practically all of its gly- 
cogen and fat, half of its body protein, 40 per 
cent of its total body weight, and still live; 
whereas the loss of 10 per cent of the water 
content results in serious disorder, and the 
loss of from 20 to 22 per cent results in death. 
It is our purpose to present the problem of 
water and electrolyte balance in a manner 
applicable to the surgical patient by the 
clinician. 


WATER BALANCE IN HEALTH 


In Table I, the components of water balance 
in health are listed and the quantities stated 
show a nice adjustment between available 
water and excreted water. The balance at 
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gan. Aided by a grant from the Rackham Research Fund for 
Graduate Studies. 


Presented before the Clinical Congress of the American College 
of Surgeons, Philadelphia, October 16-20, 1939. 


first glance may seem to be too perfect, b it 
this is exactly what happens, generally not for 
a single day but over several days. The con- 
stancy of the body weight of many individuals 
for months and years is quite remarkable con- 
sidering the ingestion and excretion of kilo- 
grams of material daily. Water drunk varies 
considerably; figures of from 800 to 2,000 
cubic centimeters daily are common. Food 
often furnishes as much water as fluids drunk, 
there being 2 sources: (1) the water con- 
tent and (2) the water formed by the oxida- 
tion of the constituent proteins, fats, and 
carbohydrates. 

On the excretory side the low loss is in the 
stools, in which a fine example of body econ- 
omy is illustrated, namely, that although from 
8 to ro liters of various fluids pour into the 
upper part of the gastro-intestinal tract daily, 
practically all of these fluids are absorbed 
lower down, and barely enough remains to 
allow easy passage of fecal material. The two 
important water losses are for the excretion of 
waste materials in solution through the kid- 
neys and by vaporization from the skin and 
lungs as part of the heat dissipating mecha- 
nism. Under comfortable environmental con- 
ditions approximately 75 per cent of the body 
heat is dissipated by radiation, conduction, 
and convection from the body surface and 25 
per cent by the vaporizing process (39). The 
latter is the safety valve in the control of body 
temperature, for when there is more heat to 
dissipate because of physical exertion or fever 
or when the environment becomes hot and 
humid making radiation, conduction, and con- 
vection difficult, the vaporizing process be- 
comes more active and dissipates more heat. 
In the extremes of temperature and humidity 
several liters of water may be vaporized daily. 
It is an important fact that the vaporizing 
process has “preferential rights” on available 
water over water for kidney function. The 
simplest illustration of this is the common ob 
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TABLE I.—THE COMPONENTS OF WATER BAL- 
ANCE IN HEALTH 


Available water Excreted water 





c.cm. c.cm. 
Water drunk......... 1,200 Water of urine.. 1,200 
Food, diet, or body substance 
Water content..... 1,000 Water of stool... 100 
Water of oxidation.. 300 Water vaporized. 1,200 
2,500 2,500 


servation in hot weather during which plenty 
of fluids are drunk, much sweating occurs, but 
little urine is voided. 

The kidneys are most important in main- 
taining the water balance. If there is plenty of 
available water, the urinary wastes are put 
out in a large volume of urine of moderate or 
low specific gravity. If water is scarce, the 
urine volume is small and its specific gravity 
is high. One should never forget the fact that 
a small volume of urine, particularly of high 
specific gravity, means insufficient available 
water. 


WATER BALANCE IN DISEASE 


The patient who can eat and drink should 
seldom be and rarely is a water balance prob- 
lem, and by far his kind make up the majority 
of patients. The accusation has been made 
that too much emphasis has been placed on 
intravenous fluids. The emphasis, however, is 
right for the right patients; the intelligent 
surgeon never forgets that food and drink 
should be taken by mouth whenever possible. 
In some disease conditions nothing can be 
taken by mouth and under these circum- 
stances about 300 to 500 cubic centimeters of 
water become available from the water con- 
tent and the water of oxidation of body sub- 
stance burned for energy requirements. This 
is inadequate for daily needs and unless fluids 
are given parenterally dehydration results, 
because water is being lost continually’ by 
vaporization and through the kidneys. At 
the University Hospital it is the custom to 
forget this internally provided 300 to 500 cubic 
centimeters and calculate the amount of fluid 
to meet the daily water needs for vaporization 
and for urine as follows: so many cubic centi- 
meters for vaporization, and so many more for 
urine. The ideas as to these volumes are ar- 
rived at from the following considerations: 
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TABLE II.—THE MINIMUM AMOUNT OF WATER 
NEEDED TO EXCRETE 35 GRAMS OF WASTE 
MATERIALS! 


Maximum concentrating Minimum water 
Status of ability needed 
kidneys Specific gravity c.cm. 
[eee 1.032 to 1.029 483 
Diseased*....... 1.028 to 1.025 595 
1.024 to 1.020 605 
1.019 to 1.015 850 
1.014 to I.o10 1439 


1Calculated from Lashmet and Newburgh. ; 
2Chronic nephritis, pyelonephritis, renal tuberculosis, et cetera. 


Water of vaporization for surgical patients 
who have no particular tax upon their heat. 
dissipating mechanism, that is, patients who 
are in comfortable environmental conditions, 
who are not sweating, and whose progress is 
uncomplicated by fever or hyperthyroidism, 
varies from 1,000 to 1,500 cubic centimeters 
daily (8), which is approximately a normal 
amount (41). The 1,000 cubic centimeters is 
for the smaller, less active individuals, while 
the 1,500 cubic centimeters is for the larger, 
more vigorous persons. Patients whose course 
is complicated by an increased demand on the 
heat dissipating mechanism through fever, 
hyperthyroidism, or hot, humid weather vapo- 
rize more than the normal, and for these a 
minimum of 2,000 cubic centimeters daily is 
allowed as a starting figure (32). With the 
extremes of fever or hot, humid weather more 
water may be needed for this heat dissipating 
process. 

The second important daily water loss, that 
of the urine output, can be controlled largely 


by the physician, for water given over and | 


above the amount used for vaporization is 
excreted as urine. What is the minimum 
amount of urine below which one should be 
concerned, and what is a satisfactory urine 
output? Lashmet and Newburgh have fur- 
nished these data by determining the mini- 
mum amount of water needed by individuals 
with normal and diseased kidneys to excrete 
body wastes. From their work a calculation 
was made of the minimum amount of water 
needed to excrete 35 grams of waste material, 
which is about an average daily amount. This 
calculation is given in Table II, and from it 
one can see that about 500 cubic centimeters 
of urine a day is a minimum for the daily 
excretion of waste materials. It is not a satis- 
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TABLE II.—THE DAILY WATER REQUIREMENTS 
OF THE SURGICAL PATIENT 


c.cm, 
Uncomplicated case 
Water for vaporization............... 1,000 to 1,500 
Water 10F GHBE... occ vcccecccsceccoes 1,000 to 1,000 








2,000 to 2,500 
Complicated case: fever, hyperthyroidism, 
hot humid weather 
Water for vaporization............... 2,000 to 2,000 
gg a ee 1,000 to 1,500 








3,000 to 3,500 


factory output of urine because it is only 
sufficient when the kidneys are working at 
their maximum concentrating capacity, as 
shown by the specific gravity of the urine 
being close to 1.030. Also, experience with 
several water balance problems have substan- 
tiated the view that when 500 cubic centime- 
ters of urine with a specific gravity close to 
1.030 are being put out daily, the supply of 
available water is low and actually some pa- 
tients with such a urine excretion may be 
dehydrating. We do know from the data of 
Table II that with volumes of urine appre- 
ciably below this amount, particularly when 
their specific gravity is low, one can expect 
retention of waste materials as shown by an 
increasing blood non-protein nitrogen which 
results. 

In round figures, 1,000 cubic centimeters 
daily is recommended as a good urine output 
for the majority of surgical patients. Wangen- 
steen and his associates consider from 700 to 
1,000 cubic centimeters satisfactory. White, 
Sweet, and Hurwitt (54) look for a urine out- 
put of from 800 to 1,000 cubic centimeters per 
day for neurosurgical patients, and Graham 
maintains a water balance in patients needing 
surgical procedures for gastric or duodenal 
ulcer that provides goo cubic centimeters of 
urine daily. As can be seen from Table II, 
these figures cover approximately twice the 
minimum volume and the upper brackets of 
diseased kidneys. For the seriously ill patient, 
particularly those with sepsis, with severe bil- 
iary tract disease, or with some renal impair- 
ment from any cause, a water intake that pro- 
vides at least 1,500 cubic centimeters of urine 
daily is often desirable. For special reasons 
more urine may be needed. 


The water requirements for vaporization 
and urine are summarized in Table III. The 
figures of from 2,000 to 2,500 cubic centimeters 
daily are ample for a great many patients who 
for one reason or another cannot take fluids 
by mouth. For those with complications, 
from 3,000 to 3,500 cubic centimeters daily 
may be necessary. In Table III the require- 
ments are simply broken up into their com- 
ponent parts of so much for vaporization and 
so much for urine in order that one can deal 
with them independently according to the 
needs of the patient. For example, Wassel in 
our laboratory showed that during hot, humid 
weather the vaporization loss in a group of 
general surgical patients amounted to from 
2,068 to 5,034 cubic centimeters daily. It is 
quite apparent that if parenteral fluids were 
necessary for such patients, an allowance of 
2,000 cubic centimeters for vaporization would 
fall short and water given for kidney function 
would be taken for vaporization; the result 
would be an insufficient urine output. Varia- 
tions, therefore, in the needs of patients under 
special conditions must always be kept in 
mind. 

The kind of fluid to give if parenteral 
administration is necessary to provide water 
for vaporization and for urine is 5 or 10 per 
cent dextrose in distilled water. The reasons 
for this selection are based on studies which 
have shown that these solutions when admin- 
istered intravenously at the rate of 300 to 500 
cubic centimeters per hour are handled by the 
body the same as if they were given by 
mouth (7). Very little of the dextrose is spilled 
in the urine; the majority is rapidly oxidized 
or stored as glycogen, and the water of the 
solution becomes available for all purposes 
55): 

Is it safe to give only dextrose and water to 
some patients? This is a question often asked 
and which is not difficult to answer. Water 
given intravenously as 5 per cent dextrose in 
distilled water does not wash out appreciable 
amounts of sodium chloride through the kid- 
neys (7) unless an excess of this electrolyte is 
present. So one does not need to fear appre- 
ciable losses of salt in this way. With vapori- 
zation there is little loss of salt in most surgical 
patients. But to provide for these minor elec- 
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trolyte losses, it is our custom to give 500 
cubic centimeters of Ringer’s solution daily to 
patients whose chief need is water for vaporiza- 
tion and water for urine, and who are receiving 
dextrose solution in water for that purpose. 

Abnormal losses of fluid from the body, 
such as by vomiting, are common among 
seriously ill surgical patients, and result in 
both a loss of water and the substances in solu- 
tion in that water. Among the latter, the elec- 
trolytes are very important and the chief of 
these is sodium chloride. An understanding of 
sodium chloride metabolism, how it is affected 
in surgical disorders, and its management in 
such conditions is necessary. Recently, a com- 
prehensive survey of the salt balance in surgi- 
cal patients was made by Nadler and by our 
associates, Bartlett, Bingham and Pedersen. 


NORMAL METABOLISM OF SODIUM CHLORIDE 


The importance of sodium chloride to the 
body is well illustrated in Figure 1, where the 
central diagrams of Gamble (17) show the pre- 
dominance of sodium as the chief base and 
chloride ions as the chief acid radicals in the 
composition of the blood plasma and inter- 
stitial fluid. In cellular fluid these places are 
taken by potassium and phosphates. Sodium 
chloride in the extracellular fluids serves 2 
vital functions: (1) it helps to maintain the 
acid-base balance of the body, and (2) it is 
largely responsible for the osmotic pressure of 
the various fluids. The total amount of elec- 
trolytes present is importantly concerned with 
the maintenance of the normal volume of 
extracellular fluid, since it is a fundamental 
axiom that the body keeps its substances in 
solution at approximately a constant con- 
centration. Sodium has a greater réle than 
chloride ions in the maintenance of the extra- 
cellular fluid volume (18), since the latter 
can be replaced by bicarbonate made up 
from the carbon dioxide of catabolism, while 
there is no substance to take the place of 
sodium. If sodium is depleted, water must be 
lost to keep the concentration of the sub- 
stances in solution at the normal level. Dehy- 
dration thus follows sodium depletion more 
than chloride loss. 

Figure 1 also shows diagrammatically the 
normal metabolism of sodium chloride. From 
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Fig. 1. A diagrammatic presentation of sodium chloride 
metabolism. 


the total intake of 3 to 10 grams daily the 
largest portion comes from the vigorous use of 
the salt shaker as taste demands; the natural 
content of sodium chloride in the food is not 
much more than 1 to 2 grams per day (43). 
Along with this oral intake of salt the upper 
part of the gastro-intestinal tract receives 
through saliva, gastric juice, succus entericus, 
bile, and pancreatic juice about 8 to 10 liters 
of salt containing fluids daily. This is another 
remarkable example of body economy, name- 
ly, similar to the conservation of water prac- 
tically all of the salt is later absorbed; the 
sodium chloride loss in the stool is reported 
at about 0.2 grams per day (51). The loss of 
salt from the skin is variable. With insensible 
perspiration Freyberg and Grant found val- 
ues from 0.25 to 0.41 gram per day, which are 
negligible. With active sweating more salt is 
lost (14); upper limits under extremes of work, 
heat, and humidity are reported as high as 
2.0 grams per hour (37). The kidneys excrete 
the excess sodium chloride remaining after the 
stool and skin losses have been deducted from 
the oral intake. In this way the normal sodium 
chloride balance is maintained. 

At this point it should be understood that 
while the kidneys normally excrete the excess 
of salt, they conserve salt and excrete meager 
amounts, as low as 0.1 gram per day when 
there is no excess, or even a deficit because of 
an abnormal loss of salt as by vomiting. 
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Benedict followed the chloride excretion in 
the urine of a subject fasting for 31 days and 
found that 12.3 grams of chlorine or 20.3 
grams of sodium chloride were put out during 
that time. Half of this amount, however, 
was put out in the first 4 days; during the 
later days only traces of chloride in the urine 
could be shown. This same protection of the 
electrolytes when the intake is insufficient 
has been observed by many workers (52, 53, 
19). It applies to individual ions, and their 
conservation or excretion according to needs 
is an important function of the kidney. 

The total amount of sodium chloride in the 
body has been estimated by various investi- 
gators. Calculating on the basis of a 60 kilo- 
gram man the figures of Magnus-Levy give a 
total sodium chloride content of 121.7 grams; 
those of Lotka, 158.4 grams; White and 
Bridge (52), 150 grams; and Sherman, 148.8 
grams. 


ABNORMAL SALT LOSSES 


The sodium chloride metabolism of seriously 
ill patients may be profoundly affected. For 
various reasons there may be no intake of 
water or food by mouth, so that no new salt 
becomes available. To make matters worse 
there may be abnormal losses of salt from the 
body and of all such channels, vomiting and 
diarrhea are by far the most common. Less 
often drainage from the intestinal and biliary 
tract through tubes and fistulas, copious 
wound secretions, withdrawal of considerable 
volumes of ascitic fluid, and prolonged sweat- 
ing carry away important amounts of water 
and electrolytes. Gamble and his associates 
have shown that the gastro-intestinal secre- 
tions have essentially the same electrolyte 
materials, but with some differences in their 
various concentrations. Since the losses from 
the gastro-intestinal tract are most important 
in dealing with surgical patients, it is impera- 
tive to know more about these differences that 
exist when fluid is lost from different portions 
of the tract, and how these losses are reflected 
in the two blood chemistry tests commonly 
carried out. 

Chloride loss is shown by plasma chloride 
determinations; the normal value as expressed 
in the commonly accepted terms of sodium 
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chloride is 560 to 630 milligrams per 100 cubic 
centimeters (43). 
lower limit of 560 milligrams per 100 cubic 


centimeters is used. Sodium loss or total base 


loss is impractical to determine directly be- 
cause the chemical procedure is too time con 
suming. As a substitute a fair indication of 
total base concentration is obtained from : 
measurement of the plasma carbon dioxide 
combining power, which shows the amount of 
base in excess of strong acid or, for practical 
purposes, the amount of sodium in excess oi 
chloride ions. There is practically always an 
excess of base and the normal value of the 
carbon dioxide combining power is 55 to 65 
volumes per cent (43). If chloride is lost in 
excess of sodium, with more base remaining, 
the plasma carbon dioxide combining power is 
elevated, 75 or more volumes per cent, and a 
condition of alkalosis exists. If sodium is lost 
in excess of chloride, with the base having the 
greatest reduction, the plasma carbon dioxide 
combining power is lowered to 50 or less vol- 
umes per cent, and a condition of inorganic 
acidosis is present. It is important to remem- 
ber that the plasma carbon dioxide combining 
power is a measurement of the base concen- 
tration relative to the acid concentration at 
the time of the test. A normal or even an 
increased plasma carbon dioxide combining 
power, obtained when plasma chlorides are 
materially lowered, indicates that some so- 
dium has also been lost. An important prac- 
tical point which will be stressed later is that 
fluid lost by vomiting or by removal through 
suction from the upper part of the gastro- 
intestinal tract usually carries with it a loss of 
chlorides greater than and rarely equalled by 
the loss of sodium. A calculation, then, of the 
proper amount of saline solution to give on 
the basis of the chloride loss for practical pur- 
poses provides for the sodium loss as well. 

In Figure 2 a schematic presentation is 
given of the fluid from various portions of the 
gastro-intestinal tract and its acid or base 
predominance. The causes for the loss of such 
fluid and its effect on the plasma chloride and 
carbon dioxide combining power are discussed 
briefly as follows: 

Pyloric obstruction. Obstructing lesions of 
the pylorus in infants are commonly the result 


For our calculations the 
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of congenital hypertrophic stenosis and in 
adults are due usually to carcinoma of the 
stomach or scar contraction from long-stand- 
ing peptic ulcer. The fluid loss is predomi- 
nately acid. The result is a lowered plasma 
chloride and a relative increase in plasma base 
is shown by an increase in the carbon dioxide 
combining power of the blood. Here one has 
an opportunity to see the typical picture of 
alkalosis. 

Bile drainage. Surgical drainage of the 
common bile duct often leads to the loss of 
several hundred cubic centimeters of bile a 
day, with a consequent greater loss of base 
than acid ions. Generally the drainage is 
insufficient for serious depletion of electro- 
lytes, but occasionally it is, and one finds a 
slight to moderate reduction in plasma chlo- 
rides and a somewhat greater depletion of 
base as shown by a lowered plasma carbon 
dioxide combining power. The loss of several 
liters of bile for several days will result in 


severe electrolyte depletion, and because the. 


sodium loss is great the dehydration also will 
be great. 

Duodenal or jejunal obstruction. The vomit- 
ing of fluid from even as low down as the mid- 
ileum results in the loss of a complex fluid 
containing saliva, gastric juice, bile, pan- 
creatic juice, and succus entericus. As can be 
seen in Figure 2, some of these fluids have 
more chloride than base while others have 
more base than chloride. The sum is a loss of 
about equal amounts of chloride and base, so 
chemistry studies usually show a reduced 
plasma chloride and a nearly normal plasma 
carbon dioxide combining power which, being 
relative to the chloride concentration at time 
of test, indicates a lowered amount of base. 

Ileostomy drainage. Here base loss predomi- 
nates and with considerable semi-fluid or fecal 
drainage or with moderate drainage for many 
days one finds a slight to moderate reduction 
in plasma chlorides and a considerably lowered 
plasma carbon dioxide combining power. Such 
drainage is a common cause of inorganic acido- 
sis in surgical patients, and since the chemical 
disturbance may be quite marked, patients 
with an ileostomy require close supervision. 
Recently this matter has been well presented 
by Welch, Masson and Wakefield. 
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Fig. 2. A schematic presentation of the fluid from 
various portions of the gastro-intestinal tract and its acid 
or base predominance. 


Diarrhea. The tremendous loss of body 
fluid and substance which can result from 
diarrhea and dysentery has been recognized 
for many centuries, and O’Shaughnessy, in 
1832, knew that the effluvia was alkaline and 
its loss reduced the body base. The pediatri- 
cians have been particularly concerned with 
this problem and the chemical studies in this 
regard by Gamble and his associates (17) are 
of fundamental importance. Because of the 
extra base loss, Hartmann has advocated the 
use of sodium lactate solutions, which, since 
the lactate is oxidized, provides an excess of 
base. Diarrhea and dysentery are not com- 
monly associated with surgical lesions, so they 
will not be discussed further in this paper. 

It would seem that correction of all these 
different fluid losses with their variations in 
the amount of base or acid present would be 
most complicated and difficult. Gamble (17), 
however, has emphasized the fact that wheth- 
er an alkalosis or inorganic acidosis is present 
both can be corrected by a combination of 
the same two solutions: (1) isotonic saline 
solution which provides water and the chief 
electrolytes needed, and (2) dextrose solution 
which provides an excess of readily available 
water for kidney function. Whether more 
chloride is needed than sodium or vice versa, 
the kidneys with a good supply of water can 
be depended upon to use this water for the 
excretion of the less needed electrolyte. The 
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TABLE IV.—THE EXCELLENT EXCRETION OF 
BY A NORMAL ADULT MALE 


AN EXCESSIVE INTAKE OF SODIUM CHLORIDE 





















































Sodium chloride intake 
24 hour Body sangasy's oanetion Sodium chloride Plasma poms cohen 
period weight in urine chloride bining Pensa 
of study kg. diet solution total = mg. per cent | olume per cen 
| gm gm. gm. 
a ee Se ees oe 

50.5 | | 545 | 52.0 

I 50.6 | 3-3 28.6 31.9 25.2 548 57.1 

2 50 2.2 0.0 $3 | 9.2 543 | 55.2 

Totals 7 5.5 | 8.6 34.1 30.3 | 





interplay of these two solutions, one providing 
the water and the electrolytes needed to cor- 
rect dehydration and the other adequate 
water for kidney function, is most important. 

The discussion of abnormal salt loss firmly 
establishes the reasons for the administration 
of saline solution to some patients. Past expe- 
rience reveals that generally too much salt 
solution has been given without regard to 
whether sodium chloride is needed or not. 
Such thoughtless treatment is harmful and 
the whole subject of excessive salt intake 
needs thorough understanding. 


EXCESSIVE SALT INTAKE 


An important step encouraging the use of 
intravenous fluids was the demonstrated value 
of saline solution as a life saving measure for 
animals with intestinal obstruction. The in- 
vestigations of O’Shaughnessy, Hartwell and 
Hoguet, MacCallum and his associates, Haden 
and Orr, Gamble and Ross (18) and many 
others (2) definitely established the value of 
saline solutions for patients who have lost 
appreciable amounts of body electrolytes. The 
tendency after this work, however, was to 


TABLE V.—THE SATISFACTORY EXCRETION OF 


give salt solution to all patients needing fluids 
parenterally whether they had lost salt or not. 
This procedure results many times in the 
administration of excessive amounts of sodium 
chloride, and an understanding of its handling 
by various types of individuals is important. 

Excessive amounts of salt in normal indi- 
viduals. Normal individuals can handle 35 to 
40 grams of sodium chloride daily without 
apparent difficulty, for the kidneys are able to 
excrete the salt in urine in concentrations up 
to 2 per cent (43). In Table IV this is demon- 
strated by the data from excessive salt admin- 
istration to one of our normal subjects. Note 
that there was no retention of water as shown 
by no change in weight, that 30.3 grams of the 
34.1 grams of salt ingested in the 2 days were 
excreted in the urine, and that the plasma 
chloride and carbon dioxide combining power 
were essentially unchanged. 

Excessive amounts of salt to patients in good 
general condition. There are many patients in 
this category who receive fluids parenterally 
for a day or two after an operation because 
they are upset for one reason or another and 
cannot take fluids by mouth. They are healthy 


AN EXCESSIVE INTAKE OF SODIUM CHLORIDE 


BY A PATIENT IN GOOD GENERAL CONDITION! 
































— a | 
7 7 ee Plasma carbon 
24 Hour Body Sodium chloride intake from physiological saline Sodium chloride chloride dioxide — 
period weight : A in urine sans bining power 
5 x solution gm. milligram 
of study kg. gm. per cent volume 
| per cent 
} 68.2 | | 589 57 
I 60.4 | 7.8 11.4 
2 | 68.4 26.0 29.2 
3 67.0 15.3 12.3 565 | 53 
Totals 69.1 52.9 





1Study began a few hours after the operative repair of a left inguinal hernia. 
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except for some local lesion before their opera- 
tion and are essentially healthy after the 
operation. Their ability to handle excessive 
amounts of sodium chloride almost as well as 
does the normal subject is shown by the data 
in Table V in which an adult male in 3 imme- 
diate postoperative 24 hour periods was able 
to excrete 52.9 grams out of 69.1 grams of 
sodium chloride given. The possible dangers 
of saline solution are not apparent in this 
croup, but the choice of salt solution for them 
is a poor one. There is no particular value in 
saline solution when sodium chloride is not 
needed, and the kidneys of these patients have 
the extra load of excreting the excess salt. If 
nothing can be taken by mouth, what this 
group of patients chiefly requires parenterally 
is water and some carbohydrate, which is pro- 
vided by dextrose solution in water. 

Excessive amounts of salt in the sick surgical 
patient. Matas, in 1924, published one of the 
carliest papers on intravenous therapy in this 
country and pointed out that large amounts 
of salt solution may do harm, may produce 
degenerative changes in heart muscle and 
kidneys, and may cause edema of the lungs. 
In 1933, Jones and Faton (24) stressed this 
point further by a review of 34 cases of subcu- 
taneous edema seen after operation. Five of 
their patients also had edema of the lungs, 
and 1 died from obstruction due to edematous 
closure of a gastro-enterostomy stoma. Twen- 
ty-one of the 34 patients in the series had 
lesions of the gastro-intestinal tract such as 
peptic ulcer, gastric malignancy, or perforated 
appendix. In the production of the edema a 
low serum protein consequent to undernutri- 
tion was considered to be most important, 
while other factors were the administration of 
excessive amounts of fluid and salt, profuse 
surgical drainage, the general effects of sepsis, 
the loss of serum protein by massive hemor- 
rhage, and a retention of base due to tempo- 
rary disturbance of renal function. Jones, 
Eaton, and White (25) later produced experi- 
mental edema in cats, substantiated the im- 
portance of the above factors in its produc- 
tion, and added those of major surgical pro- 
cedures and general anesthesia. These factors 
leading to retention of water will be men- 
tioned again later. 


Intravenous fluids are commonly used for 
patients with shock and there is every need 
for their selection on the basis of results. 
Beard and Blalock studied the composition of 
the blood of dogs undergoing continuous 
trauma to the intestines (1) when no fluid was 
injected, and (2) when fluid was injected 
continuously. A copious weeping of fluid ° 
from the peritoneal surface resulted from the 
trauma. This fluid had the same protein con- 
tent as that of the blood plasma and the result 
was a loss of plasma proteins, and, therefore, 
a diminished osmotic pressure of the blood. 
The effects of the injection of various fluids on 
the reduced protein content of the blood of 
these dogs, which were in shock, are most 
important. With the continuous injection of 
0.9 per cent salt solution there was a decrease 
in the total volume of blood plasma and a 
marked reduction in the percentage of protein 
per unit volume of serum; the calculated 
entire amount of protein in the blood stream 
was generally one-half of the original values. 
It was the impression of Beard and Blalock 
that if the injection of salt solution was 
stopped the blood pressure of the animals fell 
more rapidly than if no intravenous fluid had 
been given. The results were no better with 
3.0 and 6.0 per cent saline solution. From 
these experiments one can expect little from 
the treatment of moderate or severe shock 
due to blood plasma loss by the use of physio- 
logical saline solution. Beard and Blalock 
state ‘‘that they do not wish to imply that if 
a patient is in shock as a result of an injury 
and no donor is available that saline or similar 
solutions should not be injected. However, in 
the absence of a favorable response in blood 
pressure after a considerable amount of solu- 
tion had been injected, almost certainly the 
further administration of the same fluid intra- 
venously would diminish the chances of re- 
covery.” 

A further warning against the excessive ad- 
ministration of salt solution to seriously ill 
surgical patients comes from the study of 
White, Sweet, and Hurwitt (54) on the water 
balance of neurosurgical patients, a study 
which was carried out in order to be able to 
maintain such patients in a slightly dehy- 
drated condition and thus avoid edema of the 
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TABLE VI.—DATA ILLUSTRATING THE DIFFERENCE IN THE ABILITY OF A PATIENT TO EXCRETI 
AN EXCESSIVE INTAKE OF SODIUM CHLORIDE WHEN IN POOR GENERAL CONDITION BECAUSE 


OF SEPSIS AND LATER WHEN WELL 


Patient Septic 


Date intravenously 


Output urine Body weight 



































Physiologica] saline solution 
November 
c.cm. gm. NaCr | c.cm. gm. NaCr 66.6 kg. Change 
25 2890 | 25.5 | 730 | 2.5 | 67.3 +0.7 
6 } 2995 27.3 1466 | I3eI | 68.3 +1.0 
Totals 7 _ | _ 5885 | 52.8 2196 15.6 +1.7 
Patient Well 
December ; : 7 7 - | oe | es _ | == 
i 88 | 2073 | 25.3 2468 | 12.1 | 64.7 | —1.2 
- 99 a 3477 | 29.6 | 2542 24.5 | 64.0 | —0.7 
Totals ed ed Gage | 54.9 | 5010 | 36.6 | —1.9 = 
S. G. hee 59. Admitted Nov. Pe with acute suppurative olecranon bursitis. “Fever to 102.6 degrees F. Given 5 per cent dextrose in physiological 


saline solution when septic and later when well. 


brain. They state that ‘‘edema from too much 
salt solution is a very real danger. For this 
reason we recommend limiting the use of 
glucose in saline to the period of operation, 
during which there is a considerable loss of 
sodium chloride. Thereafter, fluids can usu- 
ally be taken by mouth in adequate volume 
by neurosurgical patients. Saline solution 
should only be used when serum electrolytes 
are seriously depleted by prolonged vomiting 
or diarrhea, and then in limited amounts.” 
In summary they state: “Postoperatively 
fluid must be replaced much more accurately 
in neurosurgical than in general surgical pa- 
tients. While the latter may be given a moder- 
ate excess of fluid with impunity, a slightly 
deficient state of hydration is safer after oper- 
ation on the brain, in order to minimize cere- 
bral edema. In the absence of vomiting or 
diarrhea, five per cent glucose in distilled 
water appears to be a better solution for pro- 
longed intravenous medication than when 
combined with normal saline, because the 
addition of saline increases the risk of edema.” 
This is sound advice and has wide application 
considering the great number of craniocerebral 
injuries now due to automobile accidents. 

The ease with which salt solution is retained 
by the sick surgical patient was further dem- 
onstrated by Coller, Dick and Maddock (7), 
who selected such a group of patients and gave 
them daily by the intravenous route about 





3,500 cubic centimeters of 5 per cent dextrose 
in either physiological saline solution or Ring- 
er’s solution. Twelve of the 13 patients in the 
series retained water and gained weight al- 
though they were receiving insufficient cal- 
ories and should have lost weight. One patient 
gained 7.5 kilograms and showed edema of 
the dependent parts. Only 3 of the 13 patients 
in the series had plasma proteins down to the 
critical level of Moore and Van Slyke at which 
edema is likely to appear. In contradistinc- 
tion to the normal subject and the patient in 
good general condition, the sick surgical pa- 
tient is less able to excrete the excess sodium 
chloride given but adds it with water to his 
body fluids. This difference between the sick 
and the well patient reaction is shown in 
Table VI in which the same patient with 
approximately the same intake of salt on the 
2 occasions retains most of it with water and 
gains weight when he is sick because of sepsis, 
and later is able to excrete most of it and does 
not retain water when he is well. 

It is important to emphasize that the sick 
surgical patient is the patient with the factors 
which have been pointed out by Jones and 
Eaton (24) and others (5,7, 10, 35, 50) assetting 
the background for the development of edema, 
namely: nitrogen starvation with its conse- 
quent low serum protein, general malnutri- 
tion, sepsis in all its aspects, hemorrhage, 
profuse serous drainage, renal, and hepatic 
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damage. But even with these present it takes 
water and particularly sodium ions for edema 
to develop (28, 49). The general evidence is 
that the greater the severity of the predispos- 
ing factors, in other words the greater the 
sepsis or general malnutrition or the lower the 
serum proteins, the less salt solution it takes 
co produce edema. Mecray, Barden and 
Ravdin have emphasized that this visible 
edema is but an external manifestation of a 
complete body edema with harmful effects on 
internal organs. They showed that the empty- 
ing time of the normal stomach or after a 
gastro-enterostomy was slowed in dogs with 
edema due to low plasma proteins and as the 
plasma proteins returned to normal the emp- 
tying time improved. Ravdin and his asso- 
ciates have rightly stressed the need for restor- 
ing depleted plasma proteins in surgical pa- 
tients; the therapeutic procedures are blood 
transfusion, salt restriction, administration of 
acacia, and a high protein diet. The last is by 
far the most effective and should be started as 
early as possible in the course of the disease. 

The common error of giving excessive 
amounts of salt solution to surgical patients is 
one to avoid. Studies in our laboratory (2, 6, 
7) and the observations of DeWesselow show 
that the plasma chloride level cannot be used 
as an index of excessive salt administration, 
since the result of salt retention is edema 
rather than hyperchloremia. In fact, one may 
find hypochloremia associated with edema. 
The pernicious practice of administering ex- 
cess salt solution shows a lack of appreciation 
of the needs of the patient. The excess sodium 
chloride administered may easily amount to 
from 30 to 80 or more grams which must be 
excreted by the kidneys. If edema supervenes, 
it is known to impair function, to cause pul- 
monary edema, to produce hydrothorax and 
thus embarrass the lungs, and to increase the 
total body fluid volume. The surgical staff 
may well feel guilty in some instances when 
patients come to autopsy with water-logged 
tissues. 


THE QUANTITATIVE REPLACEMENT OF 
ELECTROLYTES 


In previous paragraphs the need for elec- 
trolytes by some patients and the dangers of 
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excess administration have been presented. 
The solution to the problem is a quantitative 
administration that supplies sufficient and 


avoids an excess. From a series of studies at 
the University Hospital a simple working plan 
has been developed for maintaining a proper 
balance. 

For practical purposes the patients requir- 
ing electrolytes can be divided into 2 groups: 
(1) those with normal electrolytes to begin 
with, but who while in the hospital lose elec- 
trolyte containing fluids through vomiting, 
gastroduodenal suction, biliary or enterostomy 
drainage, et cetera, and (2) those patients 
with depleted electrolytes as a result of elec- 
trolyte fluid loss before admission to the hos- 
pital. There is, of course, some overlapping of 
these groups, since a patient who has been 
vomiting before admission to the hospital may 
continue to vomit while in the hospital, but 
then the 2 methods of treatment are simply 
combined and used as needed. 

The first group of patients always have 
their electrolyte fluid losses measured. If 
vomiting occurs after operation more than 2 
or 3 times, gastroduodenal suction is started 
and the drainage is collected. If gastroduo- 
denal suction is used to decompress a dis- 
tended bowel, is started to forestall vomiting, 
or to keep the stomach or intestines decom- 
pressed after gastric or intestinal operations, 
the amount of drainage is measured. The 
output of bile from biliary tract tubes is care- 
fully collected, as is also the drainage from 
enterostomies. Suction is applied to active 
intestinal fistulas and the drainage is meas- 
ured. These procedures are not difficult or 
impractical. They require some organization 
of methods on the surgical service and when 
once set up they run very satisfactorily under 
the control of the nurses and internes. From 
such records on the patient’s chart one knows 
how much fluid is lost. In Table VII the fact 
is shown that these fluids always have less 
sodium chloride per liter than does physiologi- 
cal saline solution or Ringer’s solution. Occa- 
sionally, restoration of the electrolytes can be 
cared for by the oral administration of sodium 
chloride, hydrochloric acid, ammonium chlo- 
ride, or sodium bicarbonate (51), and it is 
useful to know that the sodium chloride of the 
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TABLE VII.—THE CONCENTRATION OF SODIUM 
CHLORIDE IN VARIOUS FLUIDS 
Variation in Average 
sodium chloride sodium chloride 


concentration concentration 
gm. per liter gm. per liter References 


Vomitus...... 1.2 to 6.2 3-3 (13) 
Gastroduodenal 

drainage (Wangen- 

steen suction) .... 1.9 to 7.9 5-7 (2) 
Hepatic bile....... 3.5 to 6.4 $3 (2) 
Intestinal fistula [3 a “4 wi rand 

ainag a / 2 a 

drainage.........) 3° to 88 (26) 
Diarrheal stools.... 3.7 to 5.2 4-3 (2) 
Physiological saline 

ee 8.5 &.P. 
Ringer’s solution. . . 9.0 U.Mich.Hosp. 


Ringer’s solution. . . 7.0 Abbott Lab. 
fluid losses averages about 5 grams per liter. 
It is apparent from Table VII that if parent- 
eral therapy is needed and one replaces the 
fluid loss with an equal volume of Ringer’s 
solution that an adequate replacement of the 
water and the predominant electrolyte loss 
will be made (13, 32). This volume-for-volume 
replacement is the fundamental procedure car- 
ried out in this group (2, 6), 2 secondary ideas 
being incorporated. The first of these is that 
on the day a gastroduodenal suction is started, 
1,000 cubic centimeters of Ringer’s solution 
is given during the first 24 hours in order to 
lessen an initial depletion of electrolytes dur- 
ing this period. This liter of Ringer’s solution 
is not counted~in the volume-for-volume 
replacement, and for the second 24 hours the 
amount of Ringer’s solution given equals the 
amount of gastroduodenal drainage for the 
first day. This volume-for-volume replace- 
ment then continues with the addition of the 
second idea, which is that a minimum of 500 
cubic centimeters of Ringer’s solution is given 
daily even if the drainage for the preceding 
day is less than that amount. This compara- 
tively simple procedure maintains a very 
satisfactory electrolyte balance in patients 
losing appreciable amounts of electrolyte con- 
taining fluids while under observation. It is 
working well in the hands of the staff members 
on the surgical service and requires no special 
supervision. Blood chemistry studies are done 
at irregular intervals on such patients, the 
staff has learned that with the proper carrying 
out of the procedure the electrolyte chemistry 
is almost invariably normal. Failures to 


TABLE VIII.—CALCULATIONS OF SODIUM CHLO- 
RIDE REQUIREMENTS FROM THE CLINICAL 


RULE! 

Initial plasma 
Weight chloride level 
kg. mgm. per cent Calculation 
ee - 460 1.0 by 0.5 by 60=30.0 gm 
60... ; 410 1.5 by 0.5 by 60=45.0 gm 
Cee 500 0.6 by 0.5 by 50=15.0 gm 
70.. : ; 360 2.0 by 0.5 by 70=70.0 gm 
Mg ce pits macnn’ 440 1.2 by 0.5 by 45=27.0 gm 


1For each roo milligrams that the plasma chloride level needs to bx 
raised to reach the normal (560 milligram per cent), the patient should 
be given o.5 gram of salt per kilogram of oe weight. 
maintain normal plasma electrolyte concen- 
trations with the volume-for-volume replace- 
ment have been due to failures to know the 
actual volume losses or to give the proper 
volume replacement. 

The second group of patients, those with 
depleted body water and electrolytes as a re- 
sult of electrolyte fluid loss previous to admis- 
sion, usually need a substantial amount of 
Ringer’s solution to restore their water and 
electrolyte composition to normal. To do 
this in a quantitative fashion a clinical rule 
was developed (2, 6) which states that ‘‘for 
each 100 milligrams that the plasma chloride 
level needs to be raised to reach the normal (560 
milligrams per cent), the patient should be given 
0.5 gram salt per kilogram of body weight.” 
This use of the plasma chloride level as a guide 
for both chloride and sodium replacement has 
been a satisfactory procedure in dealing with 
the electrolyte fluid losses of general surgical 
patients because such losses are mainly from 
the upper half of the gastro-intestinal tract 
and consequently the chloride loss is usually 
greater than and only occasionally equalled 
by the sodium loss. As mentioned previously, 
the kidneys with a good supply of water for 
their function are able to excrete the excess of 
the less needed ion and to conserve the one 
mainly required. Examples of the use of the 
clinical rule in calculating the amount of 
sodium chloride needed in hypothetical cases 
are given in Table VIII. The essential data 
are the patients’ weight, which can be approxi- 
mated if it is not known, and the plasma 
chloride level. For those determining whole 
blood chloride instead of plasma chloride the 
clinical réle is slightly different (2). 

Further experience with the clinical rule has 
brought out 3 important considerations (44). 
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(he first of these is that the rule provides 
sufficient salt to restore electrolytes to normal 
| the body handles it normally. The second 
point is that the best response to the salt 
idministered, which is a prompt return of the 
plasma chlorides and carbon dioxide com- 
ining power to normal and an appreciable 
xcretion of salt in the urine showing that the 
balance is a positive one, occurs in patients 
vho have not been ill for long and are in at 
least a fair general condition, but have suffered 
a recent or acute loss of electrolyte containing 
tluid. Such patients are mainly those with the 
icute causes of intestinal obstruction. The 
third point concerns patients who fail to have 
their plasma chlorides return to normal with 
the salt administration. These patients have 
a more chronic illness and the saline solution 
is utilized in an abnormal manner which is 
often quite obvious, such as edema formation 
in dependent parts of the body, or ascites. 
These patients usually have one or more of the 
previously mentioned causes for abnormal 
water and salt retention, that is, general mal- 
nutrition, low plasma proteins, sepsis, hemor- 
rhage, profuse serous drainage, or severe hepat- 
ic or renal disease. Carcinoma of the gastro- 
intestinal tract is a common lesion in this 
group, as is also severe sepsis. When given the 
amount of saline solution calculated as neces- 
sary from the clinical rule, the plasma chlo- 
rides do not reach normal, but an abnormal 
distribution of the water and salt occurs. If 
these patients improve clinically, their fluid 
and salt are readjusted and the plasma elec- 
trolytes approach normal. Experience has 
shown us that giving more salt than that cal- 
culated from the clinical rule is absolutely use- 
less in increasing plasma chlorides, and also 
that it only aggravates the abnormal distri- 
bution of fluids. Years ago it was recognized 
that plasma chloride levels in patients with 
pneumonia often remained well below normal 
despite adequate intakes of sodium chloride, 
and that improvement occurred several days 
after the crisis (43). In his investigations of 
burned patients, Davidson often found plasma 
chlorides decreased in the face of a good inges- 
tion of salt. Nothing is surprising then about 
the abnormalities of sodium chloride metabo- 
lism in the general runof sick surgical patients. 
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For the occasional case encountered among 
surgical patients in which the sodium loss is 
appreciably greater than the chloride loss 
special consideration is needed. Two recent 
examples requiring parenteral fluids were, first, 
in a patient with marked drainage from an 
ileostomy done because of chronic ulcerative 
colitis, and second, in a patient with prosta- 
tism and kidneys damaged to the extent of 
being unable economically to regulate salt and 
water output. Both patients had a low plasma 
chloride and carbon dioxide combining power 
and were given Lactate-Ringer’s solution (22); 
the amount was calculated from the use of 
the clinical rule. From plasma chemistry deter- 
minations both were found to have made a 
good adjustment of their electrolyte deficiency. 


USE OF COMMON INTRAVENOUS SOLUTIONS 


Previous paragraphs have dealt with the 
water and electrolyte needs of surgical patients 
and it is proper to emphasize further that the 
choice of solution to be used depends upon the 
needs of the individual patient. 

Five or 10 per cent dextrose solutions pro- 
vide carbohydrates for energy requirements, 
for glycogen formation, and for the oxidation 
of ketone acids if they are present, and there 
is left a ready supply of available water. Thus, 
these solutions are suitable for patients who 
do not need electrolytes but require carbo- 
hydrates and water for vaporization and kid- 
ney function. It is our custom to use the 5 per 
cent solution for most patients, reserving the 
10 per cent dextrose for those needing larger 
amounts of carbohydrates, such as individuals 
with cachexia, hyperthyroidism, or liver dam- 
age. Although excellent in their proper place, 
dextrose solutions fail to relieve or prevent 
dehydration in patients having lost or losing 
important amounts of electrolyte containing 
fluids. We (2, 6) and others (1) have observed 
the complete clinical picture of severe electro- 
lyte deficiency, namely, lassitude, weakness, 
drowsiness, anorexia, nausea, muscle cramps, 
dehydration, and finally shock, from the error 
of giving dextrose solution in water when a 
saline solution was needed. Prompt recovery 
has followed correction by the suitable fluid. 

Physiological saline solution or Ringer’s 
solution have the materials for the correction 
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TABLE IX.—A CALCULATION OF THE FLUID 
NEEDED TO CORRECT THE WATER AND 
ELECTROLYTE BALANCE OF A DEHYDRATED 
PATIENT 

c.cm. 
5 percent dextrose in distilled water 3,500c.cm. for: 





WOUEE OC VEOMIAITION.. 6.5 wo ccc ccc cccsccese 2,000 

Re re 1,500 
Ringer’s solution from clinical rule for: 

Correction of dehydration.................... 5,000 
NE Sr. pickin neialon-n.sin cn eel nadanatnnnteta ere 8,500 


of dehydration and can restore both the fluid 
and the electrolytes needed. Because there 
seems to be less abnormal retention of water 
when Ringer’s solution is given to seriously ill 
patients than when physiological saline solu- 
tion is given, and because Ringer’s solution 
contains small amounts of potassium and cal- 
cium besides sodium and chloride ions (7, 15), 
we believe it is preferable for the correction of 
dehydration and electrolyte loss. 

In order to summarize the use of dextrose 
and saline solutions Table IX presents a calcu- 
lation of the fluid needed to correct the water 
and electrolyte balance of a hypothetical case 
of dehydration. The patient has been septic 
and sick for several days and has been vomit- 
ing. Laboratory studies show plasma chlorides 
of 410 milligrams per too cubic centimeters 
plasma carbon dioxide combining power 47 
volumes per cent, non-protein nitrogen 40 
milligrams per 100 cubic centimeters. The 
patient’s weight is about 60 kilograms. The 
calculation of the amount of Ringer’s solution 
needed to correct the dehydration was made 
from the clinical rule, ‘‘for each 100 milligrams 
that the plasma chloride level needs to be 
raised to reach the normal, or 560 milligrams 
per cent, the patient should be given 0.5 gram 
of salt per kilogram of body weight.” The 
figures for the increase of from 410 to 560 
milligrams are 1.5 by 0.5 by 60=45 grams of 
sodium chloride (Table VIII). The Ringer’s 
solution used at the University Hospital con- 
tains approximately 9 grams of sodium chlo- 
ride per liter, so 5 liters are needed in this case 
for correction of the dehydration. These 5 
liters are approximately 8 per cent of the 
patients weight of 60 kilograms. This fits in 
well with our finding from a study of dehydra- 
tion in humans (9) that the signs of dehydra- 


tion appear when a patient has lost an amount 
of body fluid equal to about 6 per cent of his 
body weight. Before the use of the clinical 
rule, this 6 per cent figure was used in calcu- 
lating the amount of saline solution needed 
for the hydremia of a dehydrated patient (31) 
and it worked very well. Occasionally, a dehy 
drated patient is seen who has not been vomit 
ing appreciably nor been losing gastro-intesti 
nal fluids by other channels, but simply has 
taken nothing by mouth because of nausea 
and anorexia and has lost body water by th« 
continuous vaporization of water from the 
skin and lungs and the urine output. Thx 
plasma chlorides and the carbon dioxide com- 
bining power are found to be close to normal. 
Such patients need water mainly for a correc- 
tion of their dehydration, and a calculation oi 
the amount of dextrose solution in water that 
should be given for this purpose on the basis 
of 6 per cent of their body weight has worked 
well. Most dehydrated patients, however, 
have had appreciable losses of gastro-intesti- 
nal fluid and need saline solution for their 
hydremia. At the University Hospital hyper- 
tonic salt solutions, 2 to 5 per cent, are not 
used for correction of electrolyte and water 
deficiency because the electrolyte loss has 
always occurred in hypotonic or isotonic solu- 
tion, and to return the electrolytes enough 
water must also be added to the body fluids 
to make the result isotonic. Also, many dehy- 
drated patients have hemoconcentration (Q) 
as shown by increased hemoglobin, increased 
hematocrit, and increased blood specific grav- 
ity determinations. To add a 5 per cent 
sodium chloride solution to this already con- 
centrated state is not reasonable. 

Returning now to Table IX, after the calcu- 
lation for Ringer’s solution for dehydration, 
water for vaporization and for urine also has to 
be considered, hence 3,500 cubic centimeters 
of 5 per cent dextrose in water is added for 
this purpose. The total of 8,500 cubic centi- 
meters is a large volume, but experience has 
shown that such amounts are commonly 
needed (g) for the first administration to the 
severely dehydrated patient. Considering 
this volume, the rate of administration is 
important. There is no reason for and there 
may be particular reasons against giving this 
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olume in the first 24 hours. In old patients 
ind those with cardiac deficiency the need 
‘or such caution is quite apparent. The pa- 
Lient will show signs of improvement with the 
irst 2 or 3 liters and it would be much better 
o administer the 5 liters of Ringer’s solution 


over 2 days, giving 3,500 cubic centimeters of 


5 per cent dextrose in distilled water plus 
2,500 cubic centimeters of Ringer’s solution 
during the first 24 hours and the same volume 
of each solution the next 24 hours. This pro- 
vides time and plenty of easily available water 
for the correction of internal fluid and electro- 
lyte adjustment. The rate of administration 
would be approximately 200 cubic centimeters 
per hour, which is desirable when large vol- 
umes of fluid are given. It should be thor- 
oughly understood that once the dehydration 
is corrected by a calculated fluid need as 
shown in Table IX, no patient needs a con- 
tinuation of anything like such large volumes 
unless he continues to have an abnormal loss 
of large volumes of electrolyte containing 
fluids. Once the dehydration is corrected, the 
subsequent fluid needs are water for vaporiza- 
tion and urine as discussed under water bal- 
ance in disease, and Ringer’s solution for 
abnormal gastro-intestinal fluid losses on the 
plan of volume-for-volume replacement. 

As just mentioned, the rate of intravenous 
fluid administration is important, and to meet 
all considerations 3 procedures are followed at 
the University Hospital. When moderate vol- 
umes of fluid have to be given, 3,500 cubic 
centimeters or less, the rate is from 300 to 500 
cubic centimeters per hour, which is approxi- 
mately 5 to 8 cubic centimeters per minute. 
When over 3,500 cubic centimeters are needed, 
the administration is placed on a 24 hour 
basis and the rate is reduced to approximately 
200 cubic centimeters per hour. When 10 per 
cent dextrose is given, the rate is set at 150 to 
200 cubic centimeters per hour, since Winslow 
demonstrated in a group of surgical patients 
that with slow administration close to 95 per 
cent of the dextrose is retained and the glyco- 
suria is minimum. When the saphenous vein 
on the leg or a forearm vein away from the 
antecubital space is used and when the needle 
and a small portion of the tubing is strapped 
firmly in place, the patient is allowed a fair 


degree of motion. It is not pain at the site of 
the intravenous administration that is unbear- 
able, but inability to change position and 
move about in bed that makes this therapy 
so tiresome. 

The intravenous drip method has proved to 
be very satisfactory at the University Hospi- 
tal. Continuous supervision by a nurse re- 
maining at the bedside while intravenous 
fluids are being given is not required, and no 
attempt is made to keep the solutions at a 
constant temperature while in the intravenous 
apparatus; they are, however, warm when 
removed from the storage space in the warm- 
ing closet. 


CONCLUSION 


Many problems of fluid and electrolyte bal- 
ance remain to be solved. We have endeav- 
ored to present the fundamental aspects of 
the therapy as used in our surgical wards. We 
must emphasize that the best way to main- 
tain this balance is to give food and drink by 
mouth. If this is not possible and parenteral 
therapy becomes necessary, a knowledge of 
the fundamentals enables one to maintain 
or restore the water and electrolyte balance 
by supplying with practical accuracy the needs 
of each individual patient. Parenteral therapy 
tides over an emergency; the sooner the pa- 
tient is restored to food and drink by mouth 
the greater his chance of recovery. 


REFERENCES 

1. AtcHLEY, DANA W. Dehydration and medical shock. 
Bull. New York Acad. Med., 1934, 10: 138. 

2. BARTLETT, R. M., Brncuaw, D. L. C., and PEDERSEN, 
S. Salt balance in surgical patients. Surgery, 1938, 
4: 441-461, 614-635. 

3. Bearp, J. W., and BLaLock, ALFRED. Intravenous 
injections. A study of the composition of the blood 
during continuous trauma to the intestines when no 
fluid is injected and when fluid is injected continu- 
ously. J. Clin. Invest., 1932, 11: 2409. 

4. Benepict, F. G. A study of prolonged fasting. 

Carnegie Inst. Wash., 1915, 203: 268. 
. Cantarow, A. Water balance; edema and dehydra- 
tion. Internat. Clin., 1939, 1: 266. 

6. COoLterR, F. A., BARTLETT, R. M., BrncHAM, D. L. C., 
Mappock, W. G., and PEDERSEN, S. The replace- 
ment of sodium chloride in surgical patients. Ann. 
Surg., 1938, 108: 769. 

7. CoLter, F. A., Dick, V.S.,and Mappock, W. G. The 
maintenance of normal water exchange with intra- 
venous fluids. J. Am. M. Ass., 1936, 107: 1522. 

8. CoL.er, F. A., and Mappock, W.G. The water re- 
quirements of surgical patients. Ann. Surg., 1933, 


98: 952. 


mn 








26. 


SURGERY, 


Idem. A study of dehydration in humans. 
1935, 102: 947. 

CurpHey, W. C., and Orr, T. G. 
patients. Surgery, 1937, 1: 589. 

Davinson, E. C. Sodium chloride metabolism in cutane- 
ous burns and its possible significance for a rational 
therapy. Arch. Surg., 1926, 13: 262. 

De WesseELow, O. L. V. The variations in the chloride 
content of the blood. Internat. Clin., 1924, 3: 191. 

Dick, V. S., Mappock, W. G., and Cotter, F. A. 
Sodium chloride content of gastro-intestinal secre- 
tions. Proc. Soc. Exper. Biol. & Med., 1937, 37: 318. 

Ditt, D. B., Jones, B. F., Epwarps, H. T., and 
OBERG, S. A. Salt economy in extreme dry heat. 
J. Biol. Chem., 1933, 100: 755. 

FALCONER, M. A., OsTERBERG, A. E., and BARGEN, 
J. A. Intestinal obstruction in man. Arch. Surg., 
1939, 38: 859. 

FREYBERG, R. H., and Grant, R. L. Loss of minerals 
through the skin of normal humans when sweating 
is avoided. J. Clin. Invest., 1937, 16: 729. 

GamBLeE, J. L. Extracellular fluid. Johns Hopkins 
Hosp. Bull., 1937, 61: 151. 

GAMBLE, J. L., and Ross, S. G. 
dration following pyloric obstruction. 
Invest., 1925, I: 40 

GATCH, W. DD. TRUSLER, H. W., and Ayers, K. D. 
Acute intestinal obstruction: mechanism and sig- 
nificance of aT a he and other blood chemical 
changes. Am. J. M. Sc., 7, 173: 649. 

GRAHAM, R.R. Scksheiieaadel procedures for gas- 
tric and duodenal ulcer. Surg., Gynec. & Obst., 
1938, 66: 269. 

Haven, R. L., and Orr, T. G. The use of sodium 
chloride in treatments of intestinal obstruction. J. 
Am. M. Ass., 1924, 82: 1515 

Hartmann, A. F. Theory and practice of parenteral 
fluid administration. J. Am. M. Ass., 1934, 103: 1340. 

Hartwe -t, J. A., and Hocuert, J. P. Experimental 
intestinal obstruction in dogs, etc. J. Am. M. Ass., 
Igt2, 59: 82. 

Jones, C. M., and Eaton, F. B. Postoperative nutri- 
tional edema. Arch. Surg., 1933, 27: 159. 

Jones, C. M., Eaton, F. B., and Wutre, J. C. Experi- 
mental —- edema. Arch. Int. Med., 
1934, 53: 

Karr, W. c yo Assortt, W. O. Intubation experi- 
ments in the human small intestine. IV. Chemical 
characteristics of the intestinal contents in the fast- 
ing state, etc. J. Clin. Invest., 1935, 14: 893. 

LAsHMET, F. H., and Newsurcu, L. H. A compara- 
tive study of the excretion of water and solids by 
normal and abnormal kidneys. J. Clin. Invest., 
1932, II: 1003. 

Lepore, M. J. Experimental edema produced by 
plasma protein depletion. Proc. Soc. Exper. Biol. & 
Med., 1931, 29: 318. 

Lorka, A. J. Elements of Physical Biology. we 197. 
Baltimore: The Williams and Wilkins Co., 1925. 

MacCatium, W. G., Lintz, J., VERMILYE, i. N. 
LEGGETT, .. i, and Boas, E. The effect of pyloric 
obstruction in relation to gastric tetany. Bull. Johns 
Hopkins Hosp., 1920, 31: 1. 

Mappock, W. G. Fundamentals in water balance. 
J. Urol., 1938, 39: 444. 

Mappock, W. G., and Cotter, F. A. Water balance 
in surgery. J. Am. M. Ass., 1937, 108: 1 

Macnus-Levy, A. Ueber den Gehalt normaler men- 
schlicher Organe an Chlor, Calcium, Magnesium, 


Ann. Surg., 


Edema in surgical 


The factors in dehy- 
5. Can. 


GYNECOLOGY 


30. 


39- 


40. 


4I. 


nn 
mn 





AND OBSTETRICS 


und Eisen so wie an Wasser, Eiweiss und Fet: 
Biochem. Ztschr., 1910, 24: 363. 

Matas, R. The oy gga intravenous “drip.” An: 
Surg., 1924, 79: 64 

Mecray, P. ‘jae N, R. P., and Ravoprn, I. § 
Nutritional por bev its effect on the gastric empty 
ing time before and after gastric operations. Su: 
gery, 1937, I: 53. 

Moore, N. S., and VAN Styke, D. D. The relation 
ship between plasma specific gravity, plasma pri 
tein oye and edema in nephritis. J. Clin. Invest., 
1930, 8: 

Moss, K. N. __ effects of high air temperature and 
muscular exertion on Collier’s. Proc. Roy. Soc., 
London, 1923-24, 95B: 181. 

NADLER, S. B. The use of parenteral fluids. Surgery, 
1937, 1: 964. 

NEwBuRGH, L. H., JoHNsTON, M. W., LAsHMET, I. 
H., and SHELDON, J. M. Further experience wit! 
the measurement of heat production from insensib| 
loss of weight. J. Nutrition, 1937, 13: 203. 

NeEwsurcui, L. H., and MAcKINNON, F. The Practice 
of Dietetics. New York: The Macmillan Co., 1934. 

NEWBuURGH, L. H., WILEY, F. H., and LAsHMET, F. H. 
A method for determination of heat production over 
long periods of time. J. Clin. Invest., 1931, 10: 703. 

O’SHAuGHNEsSY, W. B. Letter to the London Medical 
Gazette, 1831-1832, 9: 486. 

Peters, J. P., and VAN Styke, D. D. Quantitative 
Clinical Chemistry. Vol. 1. Interpretations. Balti 
more: The Williams and Wilkins Co., 1937. 

Power, F., PEDERSEN, S., Mappock, W. G., and 
Cotter, F. A. Data to be published. 

RusnNer, M. Die Beziehungen der atmospharischen 
Feuchtigkeit zur iat eet Arch. f 
Hyg., 1890-1891, 137. 

SHERMAN, H. C. biendices of Food and Nutrition. 
P. 242. New York: The Macmillan Co., 1937. 
WANGENSTEEN, O. H., Rea, C. E., Smita, jr., B. A., 
and Scuwyzer, H. C. Experience with employment 
of suction in the treatment of acute intestinal 
obstruction. Surg., Gynec. & Obst., 1939, 68: 851. 
WASSEL, G. K. Increased vaporization of water by 
the postoperative patient in summer. Univ. Mich. 

Hosp. Bull., 1938, 4: 26. 

Weecu, A. A., and Linc, S. M. Nutritional edema, 
etc. J. Clin. Invest., 1931, 10: 869. 

WeecH, A. A., SNELLING, C. E., and Goetrtscu, E. 
The relation between plasma protein content, plasma 
specific gravity and edema in dogs maintained on a 
protein inadequate diet and in dogs rendered edem- 
atous by plasmapheresis. J. Clin. Invest., 1933, 
12: 193. 

We cu, C. S., Masson, J. C., and WAKEFIELD, E. G. 
Clinical and laboratory findings after excessive loss 
of intestinal fluid from the ileum. Surg., Gynec. & 
Obst., 1937, 64: 617. 

Waite, J. C., and Bripce, E. M. Loss of chloride 
and water from the tissues and blood in acute high 
intestinal obstruction. Boston M. & S. J., 1927, 
196: 893. 

Waite, J. C.,and FeNper, F. A. The cause of death in 
uncomplicated high intestinal obstruction. Arch. 
Surg., 1930, 20: 897. 

Waite, J. C., Sweet, W. H., and Hurwirt, E. S. 
Water balance in neurosurgical patients. Ann. Surg., 
1938, 107: 438. 

Winstow, S. B. 
patients. Surgery, 1938, 4: 867. 


Dextrose utilization in surgical 





tio! 
tin 
cas 
tio 
of 


use 


for 
dif 
bel 
ost 
bol 
of 

see 
wi 
cay 
sit 


th 


or 


of 
en 


cil 
on 








‘ett 


(ni 
pty 
Sul 
ior 
pri 
est 


an 


OC., 


ery, 


vit] 
ibl 


tice 


134. 


ver 


03. 
ica] 
ive 
Iti 


nd 





CONSERVATIVE SURGERY IN THE TREATMENT OF 
BONE TUMORS 
DALLAS B. PHEMISTER, M.D., F.A.C.S., Chicago, Illinois 


ONSERVATIVE surgery in the treat- 
ment of bone tumors implies the 
employment of an operative proce- 
dure which permits of the conserva- 

tion of an involved extremity or of the con- 
tinuity or contour of an involved bone. In the 
case of benign tumors it finds general applica- 
tion, but in the management of malignancies 
of bone it has a much more limited field of 
usefulness. 

The type of conservative operation suitable 
for benign lesions varies a good deal with the 
different classes of tumors. The commonest 
benign bone tumor is the cartilaginous ex- 
ostosis or osteoma which arises in the shafts of 
bones preformed in cartilage. When, because 
of size, deformity, or pressure effects, removal 
seems indicated, its base should be severed 
with a chisel making sure that every portion 
capped by or containing cartilage is removed. 
It is very rare that such a neglected tumor 
situated in a toe or finger becomes so large 
that it calls for complete excision of the bone 
or amputation. 

Fibrous osteomas which arise from the bones 
of the face and skull present a somewhat differ- 
ent problem. In some cases they spring from 
the surface of the bone producing external 
circumscribed swellings or at most involve 
only a relatively small amount of the interior, 
and may be completely excised in a manner 
similar to cartilaginous exostoses. In other 
cases they arise centrally and produce more 
or less expansion of a segment of the bone, in 
which event complete excision may mean in- 
terruption of continuity of bone and marked 
deformity. In order to avoid these undesirable 
results such osteomas occurring in the bones of 
the face and forehead may be treated by the 
conservative procedure of incomplete removal. 
The tumor is exposed through an inconspicuous 
_From the Department of Surgery, University of Chicago 
' ii before the Clinical Congress of the American College 
of Surgeons, Philadelphia, October 16-20, 1939. 


or the least conspicuous incision, and chiseled 
away until the normal configuration of the 
bone is restored. There should be still further 
removal of as much of the internal portion as 
is compatible with preservation of continuity 
and contour. After healing of the soft parts is 
complete, the remaining portion is treated 
with roentgenotherapy which usually restrains 
further growth either to a marked degree or 
completely. Such tumors usually grow slowly 
any way. In case there is later enlargement 
a second operation for restoration of normal 
contour may be indicated. This treatment is 
particularly appropriate for fibrous osteomas 
of the jaws and the peri-orbital frontal regions. 
It was used with satisfactory results in 5 of the 
13 cases of fibrous osteomas of the jaws re- 
ported by Phemister and Grimson. The tumors 
are still under control 4 to 1o years after 
operation. 

Chondromas occur almost entirely in bones 
preformed in cartilage and, in contrast to carti- 
laginous exostoses, are nearly always situated 
within the shafts but produce more or less 
surface enlargement. The phalanges of the 
fingers are the usual sites of the lesion. In the 
great majority of instances they respond to 
treatment by excision of a window, thorough 
curettage, cauterization with phenol or other 
caustic solution, and tight closure of the soft 
parts. Postoperative irradiation in case of 
doubt as to complete removal lessens the likeli- 
hood of recurrence. Excision of part or all of 
the bone with replacement by a bone trans- 
plant is rarely indicated. 

The correct management of benign giant 
cell tumor is still the subject of debate. In our 
previously reported experience (11), good re- 
sults have been obtained in the following way: 
operative removal of tumor by the application 
of a tourniquet, excision of a window of cortex, 
thorough curettage, cauterization with phenol 
or other caustic solution, filling the cavity with 
saline and tight suture of soft parts before 
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release of the constrictor, and application of a 
cast. Operation is followed by 2,000 to 3,000 
r’s. More radical procedures are rarely em- 
ployed. In case of very extensive bone de- 
struction, bone transplants may be inserted 
into the cavity to assist in restoration of the 
shaft but routine transplantation of bone into 
the remaining cavity is unnecessary. Complete 
excision of the involved segment with replace- 
ment bya bone transplant, which was formerly 
used to some extent, is at present still less often 
indicated. This procedure was used 26 years 
ago for a tumor of the lower end of the radius 
and 20 years ago for a tumor of the upper end 
of the humerus. In each case there is still free- 
dom from recurrence but the functional result 
from stiffness of the neighboring joint is much 
poorer than would have followed the more 
conservative procedure which is now being 
employed. Excision without replacement by 
a bone graft is indicated in case the involved 
bone may be dispensed with as a rib or upper 
portion of the fibula. Amputation is indicated 
only in case of complications such as infection 
following operation with a chronic sinus and 
failure of healing or malignant degeneration. 
On the other hand there are many who advo- 
cate curettage as Meyerding, Campbell, and 
Coley and Higinbotham, or curettage and 
bone grafting as advocated by Camp and 
Clavelin and Sarroste without subsequent 
employment of roentgenotherapy because of 
the conviction either that it is unnecessary or 
that it actually increases the risk of further 
growth of the tumor. 

Hemangioma of bone, as a rule, need not be 
operated upon per se as it usually is effectively 
controlled by roentgenotherapy as shown by 
the report of Bucy and Capp. When the tumor 
is situated in a region where the involved seg- 
ment of bone may be excised without impair- 
ment of function, it may be treated in that 
way as was my case of tumor of the clavicle 
reported by Bucy and Capp. 


BONE SARCOMA 


The proper treatment of bone sarcomas of 
the limbs without demonstrable metastases in 
the great majority of cases is amputation, since 
before the diagnosis is established the disease 
has advanced to a point which makes local 


excision unfeasible. This is because of direct 
extension of the tumor into muscles or veins 
or about the main blood vessels of the limb 
Such extension is likely to occur earlier in the 
tumors beginning peripherally than in those 
beginning centrally in the bone. 

That the general surgical profession has 
shown little tendency to local excision of sar. 
coma of the extremity bones is shown by the 
statistics of the Registry of Bone Sarcoma of 
the American College of Surgeons as of March 
1938. However, the Registry records in this 
respect are somewhat incomplete and indicate 
a smaller incidence of usage of transplantation 
than is actually the case. Of the 7o1 cases of 
osteogenic sarcoma followed for 5 years or 
longer, 93 were alive and free from recurrence. 
In 7 cases the tumor was in a trunk bone and 
was treated by excision and roentgenotherapy. 
In the 86 cases in which the tumor was in an 
extremity bone the treatment was by amputa- 
tion in 82 cases, by resection and roentgeno- 
therapy in 3 cases, and by resection and bone 
transplantation in only 1 case. Of 155 cases of 
Ewing’s sarcoma followed for 5 years or more, 
there were 15 five year survivals 9 of whom 
were treated in part by amputation and 5 by 
resection and roentgenotherapy, but in no 
case was bone grafting recorded. 

Eiselsberg and Klapp reported the first cases 
of successful repair of the defect after resection 
of bone sarcoma by bone transplantation and 
there have been numerous reports of isolated 
cases since. In general, the results have been 
either inconclusive due to the shortness of the 
time since operation or discouraging due to 
recurrences and complications. The first im- 
portant series of cases, 6 in number, so treated 
with encouraging results was reported by 
Lexer. The following cases were free from 
recurrence with defects restored: 1 of the ulna 
after 19 years, 1 of the lower end of femur 
after 7 years, 1 of the humerus after 3 years. 
One case had a recurrence which necessitated 
amputation after 3% years. 

Roscher reported 6 cases of the upper end 
of the humerus but there was local recurrence 
with early death in 5 and death from metastases 
after 13 years in one. 

Albee reported 13 cases, 4 of which from the 
descriptions bore resemblance to benign giant 
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Fig. 1a Fig. tb 


Fig. 1. Central osteogenic sarcoma of upper 10 centimeters of 


the humerus. a, Before operation; b, excised specimen. 


Fig. 2. Result in case shown in Figure 1, 3 years and 5 months 


after excision and bone transplantation. 


cell tumors. There were 6 patients with sar- 
comas of the lower femur, 5 of whom were well 
with grafts united 6 months to 21% years after 
operation. The other had local infection and 
recurrence and an amputation was performed. 
Two patients with sarcoma of the tibia and 
one patient with sarcoma of the humerus died 
early of metastases. 

My own experience with resection of the in- 
volved segment and replacement by bone trans- 
plantation consists of 7 cases, 5 of which have 
been reported previously (11). The results in 
those cases brought up to date are as follows: 
One patient with sarcoma of the mandible in 
whom one-half of the bone was resected and 114 
vears later replaced by a transplant was well 7 
years later and then was lost track of. One 
patient with sarcoma of the humerus and 1 of 
the ulna had local recurrence and metastases 





Fig. 2 


and died 2 to 3 years later. One patient with 
markedly ossifying osteogenic sarcoma of the 
humerus is now free from metastases 3 years 
and 5 months after operation (Registry of 
Bone Sarcoma Case No. 2046). 


The patient, a male aged 28 years, had had slight 
pain and swelling at the right shoulder for 4 months. 
A roentgenogram (Fig. 1) revealed a diffuse increase 
in density of the upper 3 inches of humerus and an 
oval shadow with slight increase in density along 
its lateral surface. Under the diagnosis of osteogenic 
sarcoma, the upper 4% inches of humerus, the deltoid 
muscle, the muscular attachments to the upper end 
of humerus, and the capsule of the shoulder joint 
were excised. The defect was replaced by a broad 
graft from tibia and the shoulder joint arthrodesed. 
Gross and microscopic examination confirmed the 
diagnosis of an ossifying sarcoma. A body and arm 
cast was worn for 4 months. During the next 8 
months the graft was fractured three times by acci- 
dents. Despite bone transplantations, one fracture 
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Fig. 3, left. Osteogenic sarcoma in reconstructed ulna. 
Fig. 4. Same case as Figure 3, 514 years after excision 
and bone transplantation. 


has remained ununited but the arm is useful and the 
patient continues his work as a dentist. There are 
no signs of local recurrence or metastases (Fig. 2). 

The prospects of a cure are encouraging and 
if the patient remains free from signs of recur- 
rence much longer, he will be urged to have 
another bone transplantation for the ununited 
fracture. 

Finally, one case (Registry of Bone Sarcoma 
No. 288), is free from recurrence 5 years and 7 
months after operation. 


A female at the age of 22 years had a lesion of the 
lower end of the radius, diagnosed as a giant cell 
tumor and treated elsewhere by curettage and ra- 
dium implantation. Infection and a radium burn 
developed and the patient lost the lower portion of 
the radius and much of the surrounding soft tissues. 
The wound healed in about 3 years with the hand 
markedly angulated and crippled. Five years later 
a plastic operation was done by me on the lower end 
of the ulna and the position of the hand was corrected. 
Six years later the patient returned with a swelling in 
the lower end of the ulna and a biopsy revealed a 
tumor containing scattered giant cells in a round and 
spindle-celled field with numerous mitotic figures 
and some tumor ossification. Malignant degenera- 
tion of a giant cell tumor was diagnosed. Under a 
tourniquet the lower end of ulna was excised and 
replaced by a tibial transplant. The graft was a suc- 
cess (Fig. 4) and there had been no recurrence 5 years 
and 7 months later. 


There was a difference of opinion as to the 
diagnosis among the members of the Commit- 
tee of the Registry who examined the excised 
specimen. Some considered the tumor malig- 
nant while others regarded it as still a benign 
giant cell tumor. I believe it was an osteogenic 
sarcoma. 

Since the previous report, 2 additional cases 
of sarcoma of the upper end of the tibia have 
been operated upon by resection and bone 
transplantation. 


CASE 1. Female, aged 12 years, first noticed a 
slight swelling of the upper end of the shaft of right 
tibia anteromesially 12 months before admission. 
Five months previously a roentgenogram revealed 
an oval, flecky shadow of calcium density along the 
mesial surface of the upper 4 inches of the tibial 
shaft (Fig. 5). Under the diagnosis of a benign carti- 
laginous tumor the lesion was then excised locally. 
There was, however, further growth of the tumor 
and on admission there was a firm mass over the 
posterior and lateral sides of the upper 2 inches of 
the shaft. A roentgenogram revealed a shadow of 
calcium density most marked along the lateral sur- 
face in the upper region of the swelling (Fig. 6). 
Examination on admission was otherwise negative 
including roentgenograms of the chest. Under the 
diagnosis of chondrosarcoma and with tourniquet 
hemostasis, the upper 5 inches of the tibia were 
excised ; the neck of the fibula was broken accidentally 
during the maneuver. Under a tourniquet a whole 
thickness graft of crest and anteromesial cortex of 
the left tibia was removed and inserted into the 
defect and the fibula was contacted with external 
condyle. Figure 7 shows the specimens excised at 
the 2 operations and microscopic examination re- 
vealed a calcifying and ossifying chondrosarcoma of 
low grade malignancy. Bony union followed, and 
walking on it with a brace was resumed after 7 
months. There was no sign roentgenologically or 
otherwise of recurrence or metastasis 17 months fol- 
lowing operation. Figure 8 shows roentgenographic 
appearances 1 week and 13 months after operation. 

CASE 2. A male, aged 15 years, had noted a small, 
oval, slightly painful swelling of the anteromesial 
surface of the upper end of the shaft of the right 
tibia for 2 months before admission. Physical ex- 
amination confirmed the presence of the swelling 
but otherwise revealed negative findings. Roentgeno- 
grams revealed an oval area of increased density in 
the mesial aspect of the upper 2 inches of the tibial 
diaphysis extending slightly beyond the surface (Fig. 
9). The lungs were roentgenologically normal. Diag- 
nosis: osteogenic sarcoma. At operation without 
biopsy under a tourniquet the upper third of the 
tibia was exposed through an anteromesial incision, 
leaving an ellipse of overlying skin and subcutaneous 
fat attached toit. Muscles were reflected posterom- 
esially and laterally and the upper tibiofibular joint 
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Fig. 6 
Fig. 5. Case 1. Chondrosarcoma of upper end of tibia. 


Fig. 6. Case 1. Showing further growth of tumor 5 
months after regional excision. 


was sectioned. The bone was divided with a wire saw 
4 inches below the knee and the upper fragment was 
lifted forward. The remaining muscular attach- 
ments were then divided wide of the bone and the 
knee joint capsule and ligaments were cut which per- 
mitted removal of the fragment without exposure 
of the tumor. The tourniquet was removed and the 
bleeding points were ligated. The anterior tibial 
artery which had been divided was ligated. A 
sterile tourniquet was then applied to the left thigh 
and a g inch graft was removed from the crest and 
anteromesial surface of the tibia. It was cut in 2, 
1 piece being 5 and the other 4 inches long. The ends 
of the longer graft were inserted into the medullary 
canal of the distal fragment and into a groove cut in 
the mesial condyle of the femur. The shorter graft 
was inserted lateral to it and sponge grafts were in- 
serted between the denuded head of fibula and 
denuded lateral condyle. Soft parts were closed 
tightly although there was a dead space about the 
grafts which had to fill with blood. A cast was ap- 
plied to limb and body. Figure 10 shows the roent- 
genogram 1 week later. An area of necrosis 1 by 2 
inches in extent developed in the lateral flap. This 
gradually separated and the anterior portion of the 
underlying grafts became exposed. A low grade 
infection was finally established in the field and 4 
months after operation it was questionable if any 
portion of the 2 large grafts had survived. 
Examination of the specimen showed the densely 
ossified tumor to bulge only slightly beyond the 
mesial surface. A microscopic section of the entire 








Fig. 8a Fig. 8b Fig. 8c 
Fig. 8. Case 1. a, Shows transplant 1 week after opera- 
tion; b and c, roentgenographic appearances. 13 months 
after operation. 


specimen (Fig. 11) reveals tumor bone throughout 
the extent of the sarcoma, and in the region of cortical 
penetration tumor invasion of 2 small surface veins. 





Fig. 7. Case 1. Specimens excised: a, left, at first opera- 
tion; b, at second operation. 
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Fig. 9a Fig. gb 


Fig. 9. Case 2. Central ossifying sarcoma of upper end 
of tibia. 


Despite the flap necrosis and loss of bone 
graft it should be possible later on to restore 





Fig. 11. Case 2. Microscopic section showing distribu- 
tion of ossified tumor within the cancellous region and 
beneath the slightly elevated periosteum. 








Fig. 10 


Fig. 10. Case 2. Bone grafts in position 1 week after 
operation. 


the continuity of the tibia with ankylosis at 
the knee by shifting the divided fibula into the 
defect. The case is reported at this early date 
to illustrate the dangers that may be encoun- 
tered in a case which at the beginning because 
of its confinement to the bone appeared most 
suitable for this type of operation. 

Local excision of the sarcoma without inter- 
ruption of continuity of the segment of bone 
is a procedure to be avoided except under very 
pressing circumstances as inability to obtain 
consent or certainty of marked loss of function 
after a more extensive operation. However, it 
is worth knowing that if such a procedure is 
combined with roentgenotherapy, there may 
be repair of bone and freedom from recurrence 
of the tumor for worth while periods of time as 
illustrated by the following cases: 

CASE 3. Male, aged 23 years. The patient com- 
plained of gradually increasing pain in the right 
shoulder for 7 months with only slight impairment 
of function. Physical examination was negative 
aside from slight limitation of motion in the right 
shoulder. Roentgenograms of the chest showed nor- 
mal appearing lung fields. A roentgenogram of the 
right shoulder revealed a large area of destruction 


in the mesial portion of the metaphysis and adjacent 
head of the humerus with rather hazy outlines (Fig. 
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Fig. 12 


Fig. 12. Case 3. Chondrosarcoma of humerus. 
Fig. 13. Case 3. Photomicrograph showing hyaline and 
calcified chondrosarcoma. 


12). Sarcoma, benign giant cell tumor, and cyst 
were considered. At operation the tumor was cut into 
and a soft, bluish-gray tissue removed. Frozen sec- 
tion revealed a chondrosarcoma, which diagnosis 
was later confirmed by fixed tissue sections (Fig. 13). 
The lesion was then thoroughly curetted and chiseled 
away and the soft parts closed tightly. Within 60 
days following operation the patient received 7,500 
r’s. The pain disappeared from the shoulder and 
5 years and 5 months afterward he was free from 
clinical and roentgenographic evidences of local re- 
currence or metastases. Figure 14 shows the roent- 
genographic evidence of healing of the bone defect. 
Moderate muscle atrophy and limitation of motion 
of the right shoulder are present. 

CasE 4. Female, aged 23 years. For 2 years the 
patient had had pains in the region of the right hip 
which had gradually progressed, causing a limp and 
interference with function. Six months before ad- 
mission a tumor of the ilium was diagnosed elsewhere 
and 5,250 r’s were given, 2,550 anteriorly and 2,700 
posteriorly to the region. Some improvement in 
local symptoms followed the treatment but the pain 
had been worse for the past 2 months following a fall. 

Examination was essentially negative aside from a 
decided limp in the right lower limb, limitation of 
motion of the right hip, and a slight swelling deep 
seated and low over the back of the right ilium. A 
roentgenogram (Fig. 15) revealed extensive destruc- 
tion of bone of the top of the acetabulum and of the 
adjacent ilium for a distance of 2 to 3 inches. At 
operation (Dr. Harkins) the posterior surface of the 
lower ilium was exposed by splitting the lower part 


Fig. 


13 Fig. 14 

Fig. 14. Case 3. Roentgenogram showing condition 5 
years and 1 month after local excision and roentgeno- 
therapy. 


of the gluteus maximus muscle and reflecting the 
underlying rotator muscles. The cortex was missing 
and a soft tumor with a fibrous covering bulged from 
the surface of the ilium. It was removed by chisel- 
ing, dissection, and thorough curettage. The tumor 
was grayish-brown in color and there was relatively 
little bleeding. The acetabular roof was completely 
eroded for an area 1 centimeter in diameter. Micro- 
scopic examination of the tissue (Fig. 16) showed ex- 
tensive necrosis scattered throughout a round and 
spindle-celled tumor undoubtedly the effect of the 
x-ray. But in the viable regions the tissue was com- 
posed of spindle cells presenting the appearance of a 
fibrosarcoma. There was primary wound healing. 
Fourteen hundred r’s were then given. The patient 
walked without crutches 2 months following opera- 
tion, the limp rapidly disappeared, and she is now 
free of all symptoms and signs of tumor 3 years after 
operation (Fig. 17). 


While it is difficult to evaluate the réles of 
roentgenotherapy and operation in the heal- 
ing, it seems rational to assume that the re- 
moval of the tissue, which was partly of viable 
spindle-cell structure, was a factor of some 
importance in controlling the process. 


CASE 5. Female, aged 42 years. The patient had 
had pain in the region of the left hip for 8 months 
which gradually increased and was aggravated by 
exertion, causing her tolimp. There were no general 
symptoms nor weight loss. Physical examination was 
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Fig. 16 
Fig. 15. Case 4. Roentgenogram of a non-ossifying sarcoma of ilium. 
Fig. 16. Case 4. Photomicrographs: a, left, partly degenerated and calcified area 


(effect of roentgenotherapy); b, viable area. 


Fig. 17. Case 4. Roentgenogram showing condition 2 years and 11 months after 


operation. 


essentially negative aside from the left hip region. 
There was slight tenderness on palpation just above 
the greater trochanter but no mass was felt. A roent- 
genogram (Fig. 18) revealed an oval area of reduced 
density with more or less worm eaten outlines in the 
left ilium just above the acetabulum. Roentgeno- 
grams of the chest showed no signs of metastases. 

A diagnosis of sarcoma of the ilium was made. At 
operation the gluteal muscles were reflected from the 
side of the ilium exposing a tumor which was covered 


in some regions by a thin layer of bone and in others 
only by thickened periosteum. The covering was cut 
away and a moderately vascular, grayish, soft tumor 
was dissected and thoroughly curetted. Eighteen 
radon seeds were then implanted about the walls 
and the wound was tightly closed. The pathological 
report was that of the Ewing type of round cell 
sarcoma. The wound healed by primary union. 
Roentgenotherapy was begun 2 weeks later and 
during the following 6 months she received 4,400 r’s. 
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Fig. 18 Fig. 19a Fig. tob 
Fig. 18. Case 5. Ewing sarcoma of ilium. radon seed implantation; b, the result 1 year later after 


Fig. 19. Case 5. a, Two weeks after the excision and _roentgenotherapy. 





vag 





Fig. 20. Case 5. Sarcoma of clavicle with pathological 
fracture. 





Fig. 21. Case 5. Photomicrograph of biopsy specimen. 





Fig. 22. Case 5. Four and one-half months later. Repair Fig. 23. Case 5. Section of excised clavicle showing 
following roentgenotherapy. fibrous union of fracture and disappearance of soft tumor. 
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Pain gradually disappeared and function returned to 
normal during the period. The roentgenograms (Fig. 
1g) taken 2 weeks and again 1 year after operation 
show the defect and the repair which followed. Chest 
symptoms developed about 1 year after operation 
and pulmonary metastases, demonstrated roent- 
genologically, resulted in a fatal termination 7 
months later without recurrence of symptoms or 
signs at the seat of the primary tumor. 


A bone sarcoma of the radiosensitive type 
which is so extensive that an attempt at local 
removal seems inadvisable may first be treated 
by roentgenotherapy and then excised in case 
it becomes sufficiently reduced in size. Ex- 
cision may be resorted to even when the sar- 
coma appears to have been eradicated by 
roentgenotherapy since in such cases growth 
may again set in after long periods have 
elapsed. Thus a sarcoma of the upper third 
of the femur repaired strikingly under roent- 
genotherapy but recurred 4 years later. Bone 
transplantation for repair of the defect after 
excision may or may not be indicated according 
to the region involved. In the following suc- 
cessful case involving the outer one-third of 
the clavicle the functional result was satis- 
factory without it. 


CasE 6. A male, aged 33 years, sustained a patho- 
logical fracture of the outer third of the clavicle. 
Examination revealed a soft tumor of the outer third 
of the clavicle with ecchymosis. A roentgenogram 
(Fig. 20) showed irregular bone destruction and a 
fracture through the region. A biopsy (Fig. 21) dis- 
closed a round cell sarcoma (recently pronounced a 
reticulum cell sarcoma by some committee members 
of the Registry of Bone Sarcoma). Because of the size 
of the tumor and of the hematoma in and about it 
excision did not seem possible. The only feasible 
operation would have been intrathoracoscapular 
amputation. Intensive roentgenotherapy was then 
administered and the mass disappeared. Four and 
one-half months after the biopsy the clavicle was 
excised including the tissues adjacent to the region 
of the tumor. A study of the specimen showed the 
absence of a tumor and fibrous union of the fracture 
(Fig. 22). Microscopic sections showed no definitely 
recognizable tumor cells in either the bone or the 
surrounding soft parts. There was primary wound 
healing and in the course of a few months the func- 
tion of the extremity returned to normal. The patient 


has remained well and 14 years later there is no sign 
of local recurrence of the tumor or of metastases. 


CONCLUSIONS 


These experiences warrant the conclusion 
that in carefully selected cases resection of 
bone sarcoma and repair of the defect with a 
bone graft is a justifiable procedure which may 
save an extremity and carries only slightly 
more risk to life than does amputation. Also 
in cases in which for any reason amputation 
or resection of the involved segment cannot be 
carried out a combination of local excision and 
roentgenotherapy offers a somewhat better 
prognosis than roentgenotherapy alone. 

By the employment of these procedures a 
limited percentage of extremities could be 
saved that are now being sacrificed by ampu- 
tation. 
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DECOMPRESSION IN THE TREATMENT 
OF INTESTINAL OBSTRUCTION 


CHARLES G. JOHNSTON, M.D., 


ECOMPRESSION of the intestine 
is the oldest and most obvious form 
of treatment for intestinal obstruc- 
tion. I speak of decompression in 

its broadest sense without respect to the 
method by which it is accomplished. The 
oldest method of decompression of the ob- 
structed bowel is that of blind puncture of 
distended loops of the bowel by use of a 
needle or trocar. This method was occasion- 
ally successful in relieving distention, but it 
rarely relieved the patient of the obstruction. 
Carried out blindly, it offered little to the 
patient except the dangers of peritonitis and 
the method never became popular. 

A more controlled method of decompres- 
sion of the distended bowel, enterostomy, has 
been practiced with more success for over a 
hundred years. In cases of simple acute 
obstruction enterostomy was sufficient to 
relieve the obstruction, but in the majority of 
cases left much to be desired, since it did not 
attack the cause of the obstruction; and when 
used as a preliminary operation,enterostomy 
did not always restore the patient to better 
health preparatory to an attack on the obstruc- 
tion itself. The appraisal of the use of enter- 
ostomy in the treatment of intestinal obstruc- 
tion given by Treves, in 1884, seems worthy of 
quotation: 

“T cannot avoid the conclusion that a primary 
enterotomy is not to be advised. The operation is 
at the best but a palliative measure; it is not 
founded upon sound surgical principles; it is a pro- 
cedure that is carried out more or less independently 
of diagnosis; it is an operation done in the dark, 
and it leaves the cause of the disorder untouched. 
It is true that it does not show so high a mortality 
as does laparotomy, but the disadvantages of the 
procedure are many. In the first place, as already 
stated, it leaves the real malady itself untouched. 
To this statement there are a few exceptions. There 
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are some forms of obstruction that are in great 
measure produced and maintained by distention of 
the bowel; among such are certain forms of volvulus 
(which are rare), some cases of occlusion by kinking, 
by adhesions, and by changes in the visceral peri- 
toneum or mesentery. Such cases may be cured by 
enterotomy, and a closure of the artificial anus may 
follow the operation. Some cases also of faecal 
accumulation and of obstruction by a foreign sub- 
stance may be so far relieved by enterotomy that 
the artificial anus may close in time, or be closed by 
some plastic measure. But how stands the matter 
in other cases? The obstruction remains. If it be an 
example of acute strangulation, or of volvulus, or of 
intussusception, then the gut may become in time 
gangrenous, and the patient die practically of the 
direct effects of an unrelieved, or imperfectly 
relieved, obstruction of the bowel. If the obstruc- 
tion be due to cancer, the cancer is left untouched, 
and the operation merely gives some temporary 
relief. Suppose, however, that after the enterotomy 
no further changes of a destructive or malignant 
character take place about the seat of obstruction; 
what is the condition of the patient? There is a 
permanent faecal fistula in the groin. This leads 
into the small intestine, and may be the cause of 
wasting, and, if higher up in the bowel than usual, 
of death from marasmus. There may be, moreover, 
a considerable portion of intestine between the 
artificial anus and the obstruction, and the accumu- 
lation of faecal matter in this part of the bowel may 
lead to the greatest distress. The ileum has actually 
been opened to relieve a case, not diagnosed at the 
time, of simple stricture in the upper part of the 
rectum, and in other examples of enterotomy the 
seat of the obstruction has been in the descending 
colon and the sigmoid flexure.” 


Despite these deprecating remarks, enter- 
ostomy has advantages in selected cases of in- 
testinal obstruction. The procedure is simple 
and may be applied to those patients who 
could not stand the exploration necessary to 
find and correct the cause of the obstruction. 
It permits decompression of the distended 
bowel and allows the patient to eat and absorb 
nourishment at least down to the point of the 
opening in the bowel. Careful attention to the 
wound and to an adequate supply of fluids 
parenterally may be expected to minimize the 
dangers of wasting. 
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Fig. 1. Illustration of differences in direction of flow in 
intubation at various levels and by enterostomy. a, Gastric 
drainage; b, duodenal drainage; c, small intestinal drainage. 


While these methods owe their effectiveness 
to decompression of the bowel, the modern 
connotation of the term decompression relates 
to the use of tubes introduced into the intes- 
tinal tract through natural orifices. 

This method of accomplishing relief of dis- 
tention likewise is not new. Westermann, in 
1910, reported the use of continuous gastric 
drainage in cases of ileus associated with peri- 
tonitis and stated that the method was first 
used by Tarnier in 1888. However, as an 
adjunct in the treatment of intestinal obstruc- 
tion it has only recently been widely used. 
Ward, in 1925, advocated the use of gastric 
intubation with suction in the treatment of 
intestinal obstruction, and Wangensteen and 
his associates have greatly extended the use 
of the method by their many studies and have 
emphasized the need for passing the tube into 
the duodenum. Shortly after the report on 
this subject by Wangensteen and Paine we 
became interested in the use of duodenal 
siphonage, and after some experience recog- 
nized the method as a decided advance in the 
treatment of intestinal obstruction. There 
were, however, certain cases in which no 
marked relief or at best only temporary relief 
was attained. It was my good fortune to be 





acquainted with the work of Dr. William 
Osler Abbott and Dr. T. Grier Miller at the 
University of Pennsylvania when they were 
developing their tube for intubation of the 
small intestine. The Miller-Abbott tube of- 
fered the possibility of extending the efficacy 
of suction drainage, by affording drainage at 
bottom rather than at top of distended column 
of fluid and gas. With Dr. Abbott the method 
was tried and found to be practical (1, 8). 
Actually, the underlying principle of the 
various methods of decompression by means 
of intubation is the same; differences lie only 
in the level from which the material is aspi- 
rated. With the intestinal tube at the level of 
the obstruction, adequate aspiration is similar 
to an enterostomy performed just above the 
level of the obstruction (Fig. 1), and has this 
additional advantage—the level from which 
material is aspirated may be varied at will. 
The method for accomplishing intestinal 
intubation has been described in other publi- 
cations (1, 8, 9, 12, 13). It consists of the use 
of a tubé approximately 10 feet in length at 
the lower end of which an inflatable balloon 
is attached. With the tube in the duodenum 
the balloon is inflated and peristalsis propels 
the tube downward until stopped by obstruc- 
tion to its passage. We prefer the use of a 
large tube for aspiration with a smaller tube 
for inflation of the balloon rather than the 
original double lumen tube; they have been 
found more efficacious in supplying drainage 
and they are much cheaper (Fig. 2). 
Obviously, with decompression possible 
when the tip of the tube is in the stomach or 
duodenum, many of our patients have not 
required that the tube be passed further. 
However, with the advantages offered by 
intestinal intubation in the determination of 
the type, extent, and level of the obstructing 
lesion, we have in many cases allowed the 
tube to pass further even when not necessary 
for relief of distention. One other advantage 
afforded is that with the tube passed well 
down in the small intestine the patient may 
be fed a diet low in fiber content, and absorp- 
tion of food, fluid, and salt occurs. In ob- 
struction low in small intestine it is frequently 
possible to maintain nutrition, fluid, and salt 
balance without resort to parenteral fluids. 











JOHNSTON: 


The disadvantages as well as the advan- 
tages of intestinal intubation in the treatment 
of intestinal obstruction are well kept in 
mind. Of the disadvantages the most obvious 
is the possibility of failure to recognize inter- 
ference with the mesenteric blood supply. 
That the recognition of strangulation is pos- 
sible on the basis of the history, physical 
examination, and reaction of the patient is 
evidenced by the fact that of the last 22 such 
cases, accurate diagnosis was made in all but 
one and in this case the history, onset, and 
development of symptoms before entering 
the hospital were inaccurately given. Even 
were it not possible to recognize strangulated 
obstruction, on the basis of the relatively low 
incidence of this condition, it would not cause 
a serious increase in the mortality rate. 

The difficulty of introducing the tube into 
the duodenum in certain cases is a handicap 
in this method. During the past 3 years we 
have had 6 patients in whom we were unable 
to pass the tube into the small intestine. 
During this time we have successfully passed 
the tube into the small intestine approximate- 
ly 500 times. There is no doubt that intuba- 
tion of the small intestine is hard work and 
requires constant care if it is to be effective. 

The tube occasionally causes irritation to 
the nose and throat and is uncomfortable, but 
this can usually be controlled by lubrication 
and by instillation of a solution of 1 per cent 
metycaine or nupercaine into the nostril. We 
had one patient who developed otitis media 
during treatment, and another in which there 
was a rupture of esophageal varices pre- 
sumably from trauma by the tube. 

The advantages might be listed as follows: 
(1) It offers a means for relieving the patient’s 
distention without operation, thus relieving 
him of his symptoms. (2) This procedure 
makes it possible to delay surgery safely until 
the patient is in better general condition with 
a normal fluid and chemical balance. (3) Oper- 
ation then becomes a procedure of election 
rather than of emergency. The technical 
difficulties attendant upon operating amid 
distended loops is removed. (4) It is fre- 
quently possible to localize the obstruction 
accurately before operation by means of small 
amounts of barium given through the tube 
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Intestinal tube which we have found most 


Fig. 2. 
practical. 


(10). The barium can be washed out at will 
following roentgenographic studies, since the 
tube tip lies at the point where the barium 
puddles. (5) Once the tube passes well into 
the small bowel much of the absorptive area 
of the intestine lies above its tip. It is then 
possible to maintain the patient’s nutrition by 
oral feeding of a high caloric and low fiber 
diet. This is not possible when gastric or 
duodenal aspiration is in progress. (6) In 
adynamic ileus there seems to be always 
enough muscular power left in the intestinal 
wall to pass the tube down once the overdis- 
tention is relieved. No other method we have 
tried has approached the uniformly successful 
results we have had in treating adynamic 
ileus by intubation. 

In addition to intestinal obstruction we 
have found the use of intestinal intubation 
of assistance in other conditions. Incisional 
hernias so large as to appear inoperable may 
be successfully repaired after the passage of 
the tube well down in the small bowel. After 
intubation the volume of the intra-abdominal 
content is smaller. This permits not only of 
adequate reposition of intestine without undue 
tension from pressure within the abdomen, 
but assures the ability to control postopera- 
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TABLE I.—MORTALITY FROM SIMPLE 
INTESTINAL OBSTRUCTION 


No. Per cent 
BBVOE,. 0 osc cernsccseccecccsaeeceees 51 80.9 
Died of obstruction........ Ran ered aces 6 9.5 
Died of other causes, distention present CP 4.8 
Died of other causes, no distention. . . 3 4.8 
Total mortality—all causes................ 19.1 


This represents 63 patients treated by intubation, but does not 
include cases of strangulated obstruction, adynamic ileus, or patients 
operated upon without intubation. 


tive distention. Intubation to produce what 
is in effect a low ileostomy, preceding opera- 
tions on the large bowel, has been reported to 
me by Dr. I. S. Ravdin. We have used the 
method in controlling loss of fluid with the 
associated digestion of superficial tissues due 
to leak from an enterostomy opening. We 
have had but one of these cases, and this 
patient’s difficulty might well have been 
obviated by use of the tube primarily instead 
of the performance of the enterostomy. 

In our experience the use of intestinal 
intubation has had a decided effect on the 
reduction of mortality from intestinal obstruc- 
tion. During the past 3 years we have had 
64 cases of simple intestinal obstruction with 
a mortality of 9.5 per cent. In the group of 
cases where the obstruction was not the chief 
cause of death the mortality was 9.5 per cent. 
Including ali cases, whether or not the ob- 
struction played any réle in the demise, the 
mortality was 19.1 per cent (Tables I and II). 
These figures do not include cases of intestinal 
obstruction unsuitable for treatment by in- 


TABLE II.—PATIENTS WHO DIED 


AS A RESULT OF OBSTRUCTION 


tubation such as strangulated obstruction and 
uncomplicated cases of intestinal obstruction 
which were operated upon immediately be- 
cause of lack of reaction or excessive disten- 
tion, nor do they include cases of adynamic 
ileus which were treated by intubation. Of 
the latter group a survey has been made which 
does not materially change the mortality in 
the entire series treated by decompression, 
since there were 72 of these patients of which 
17 died. The mortality in this group was 
23.6 per cent, the deaths being due, with but 
3 exceptions, to intraperitoneal infections. 

The philosophy behind the use of decom- 
pression is based on sound principles. It is 
worthy of note that there have been many 
concepts developed with regard to the causa- 
tive factors for the trend of events in fatal 
cases of intestinal obstruction and from these 
concepts have come worthwhile contributions 
to therapy. It is unfortunate that the rdle of 
distention in initiating other more serious con- 
siderations, should have received so little 
attention. In addition to the work of Wangen- 
steen in stressing the importance of decom- 
pression, the experimental data of Herrin and 
Meek, Taylor and associates, and Burget and 
associates have done much to consolidate the 
concept that with the control of distention, 
other disastrous phases of intestinal obstruc- 
tion need not follow. 

These workers proved that it is possible to 
produce the symptoms of intestinal obstruc- 
tion by distending the intestine even when no 
































>. | ™ * 
Patient | Cause of death | Decompression | Remarks 
and age | 
ki V., Richter’s hernia, perfor-| Unsuccessful Patient had diaphragmatic hernia. Unrecognized Richter’s hernia. Tube never left stomach. 
81 ation of ileum, peri- 
tonitis | | 
M. T., | Perforation of ileum,} 1. Successful Patient emaciated, obstruction at terminal ileum completely decompressed. Patient ready 
69 peritonitis 2. Unsuccessful after 26 days intubation, but operation deferred to allow gain in strength. After 4 days 
| she re-obstructed and intestine perforated before tube could be passed. Fine adhesive band 
| found across terminal ileum with pin point perforation. 
N.G., | Intestinal obstruction | Successful (late) | Refused all treatment. Home on release. Returned 5 days later. Wanted to die and refused 
75 intubation. Intubated successfully when moribund. 
H. B., | Intestinal obstruction Successful | Refused intubation. Adhesive band released at operation. In good shape for 8 days. Crampy 
20 pains recurred and relieved by intubation. Sudden return of abdominal pain 12 hrs. before 
| death. X-ray showed complete decompression. 
H. G., | Intestinal obstruction, | Successful “Chronic intestinal obstruction nitrogen retention, as result of long standing distention, 
56 uremia | decompressed, chlorides norma] but azotemia uncontrolled. 
M. B., Perforation. of intestine | Unsuccessful | Previously suffering from hyperthyroidism, a thyroid crisis precipitated by obstruction. 
45 and peritonitis, Tube in duodenum, patient pulled it out in delirium and could not be re-introduced. 


thyroid crisis 
and peritonitis. 


Autopsy revealed static ulcers of intestine due to protracted distention with perforation 
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TABLE III.—PATIENTS WHO DIED FROM CAUSES OTHER THAN OBSTRUCTION—DISTENTION 


A PART IN OUTCOME 























Patient . 

and age Cause of death Decompression Remarks 

..&, Nephritis, diabetes Partially Patient had old fistula following enterostomy. Tube thought not to offer advantage, inserted 
52 mellitis, uremia successful but removed by irrational patient. Blood sugar, 390; urea, 115, COz, 33. Chlorides always 

within normal limits. 

A. O., | Pyelonephritis, retro- Successful Ten days distention and obstipation. Gastric suction 3 days before seen by us. Patient died 
77 peritoneal abscess of infection, but long continued distention probably played a part in her death. 

ys Pyelonephritis, uremia | Successful Patient’s obstruction overcome at this and two previous admissions. Previous admission 
26 = pyelonephritis. Abdomen flat one week before death. Chlorides within normal limits, 

ood urea, 118. 





TABLE IV.—PATIENTS WHO DIED FROM CAUSES OTHER THAN OBSTRUCTION— 


DISTENTION 


NO PART IN OUTCOME 




















Patient . 

and age Cause of death Decompression Remarks 

W. P., | Tuberculous Successful Tuberculous peritonitis. 
13 peritonitis 

V.J., | Subhepatic abscess Successful Pelvic abscess, with wide-spread peritonitis. 
37 

A. G., | Myocardial failure and | Successful Gall-stone obstruction, uremic and disoriented on admission. Prepared for operation for 
67 pulmonary edema 3 weeks, gall-stone removed. Patient died of myocardial failure 9 days later. Autopsy 

revealed no cause for death in abdomen. 





obstruction is present, and that even in the 
case of a closed loop obstruction, deleterious 
symptoms could be prevented by decompres- 
sion of the loop. 

It is worthwhile to point out that decom- 
pression of the bowel in simple intestinal 
obstruction is but one phase in the treatment 
of this condition. The necessity of supplying 
fluid and salt as emphasized by Andries and 
McLean, Hartwell and Hoguet, and later by 
Haden and Orr, McIver, Coller and others is 
important, no matter what other therapeutic 
measures are carried out. In obstruction due 
to a definite organic lesion, operation is still 
an imperative necessity, but with advances in 
the control of the distention by intestinal in- 
tubation and better localization of the lesion 
the operation is made easier for the surgeon 
and less formidable for the patient. 
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THE MANAGEMENT OF CHRONIC PELVIC INFECTIONS 
GEORGE H. GARDNER, M.D., F.A.C.S., Chicago, Illinois 


LTHOUGH pelvic infections still oc- 
cupy an extremely important posi- 
tion among gynecological problems, 
tubal disease is a less frequent in- 

dication for surgery nowadays. The chief 
factors responsible for this decrease are less 
gonorrhea in women and an almost universal 
adoption of non-operative management for 
acute salpingitis. With the decreased inci- 
dence of gonorrheal salpingitis there has been 
an increase in pelvic endometriosis; to us, this 
appears to be further confirmation of Samp- 
son’s “retrograde menstruation and implanta- 
tion of endometrium” theory. In other words, 
the more tubes that are patent, the greater 
the likelihood for endometriosis to develop. 

We usually think of acute inflammation of 
the internal genitalia as the result of an as- 
cending gonorrheal infection, as an aftermath 
of an infected abortion, or as a feature of 
puerperal sepsis. However, it is my impres- 
sion that a considerable number of the acute 
pelvic problems encountered today are not 
gonorrheal, postabortive, nor puerperal; they 
are not tuberculous and they do not follow 
acute appendicitis. These upper genital infec- 
tions are becoming more and more difficult to 
decipher. No doubt some result from a spread 
of an inflammation in contiguous structures; 
a few are pelvic localizations from a distant 
focus of infection. Some result from an en- 
docervicitis complicated by a cervical stric- 
ture; others are an aftermath either of too 
ambitious endocervical cauterization or of 
intra-uterine radium therapy, especially when 
the uterus is retroflexed. A few may be de- 
pendent on the present vogue in feminine 
hygiene, namely, the wearing of vaginal tam- 
pons rather than the conventional vulval 
pads. Some believe that a trichomonas in- 
festation is responsible for an occasional acute 
inflammation in the upper genital zone. 

From the Department of Obstetrics and Gynecology, North- 
western University Medical School, and the Gynecologic Service 
of Passavant Memorial Hospital. 


Presented before the Clinical Congress of the American College 
of Surgeons, Philadelphia, October 16-20, 19309. 


Acute salpingitis should not be a surgical 
problem because the disease is usually self- 
limited. The period of morbidity is shorter 
with conservative management; furthermore, 
acutely inflamed structures are more likely to 
rehabilitate themselves if they are not muti- 
lated by operative trauma. 

Women with acute tubal disease may re- 
quire surgical interference when physical signs 
and clinical symptoms suggest an associated 
acute appendicitis, which is extremely rare, 
and also if there is a localization of pus in the 
cul-de-sac which can be drained readily via 
a posterior colpotomy. I am impressed, how- 
ever, that there is a tendency to institute cul- 
de-sac drainage too frequently nowadays. At- 
tempts to drain inaccessible adnexal masses 
by this route should be discouraged. Posterior 
colpotomy with drainage should be reserved 
for a bulging pelvic abscess, when there is 
persistent fever, a high leucocyte count, and 
clinical observation has demonstrated that the 
patient’s general condition is not improving. 
If one is conservative, he will find that many 
pelvic masses resolve promptly and spon- 
taneously without resorting to cul-de-sac 
drainage. 

All of us, occasionally, have been chagrined 
to operate on an acute tubal infection, when 
we suspected either an acute appendix, a tubal 
pregnancy, or an ovarian cyst with a twisted 
pedicle. These questions arise: Shall the 
tubes be removed or is it advisable to close 
the abdomen immediately? Is an appendec- 
tomy permissible? Is drainage necessary? 
Each case must be managed on its own merits. 
If one is dealing with the first attack of an 
acute salpingitis, he should be more conserva- 
tive than in a patient who has had previous 
tubal infections. If the tubal involvement is 
a simple catarrhal inflammation and the fim- 
briz are free, one should not remove the tubes. 
If the tubes are thickened, filled with pus, 
and the fimbriz are sealed, they may be re- 
moved; one can scarcely imagine that sealed 
tubes will undergo spontaneous resolution and 
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again become patent. The appendix may 
be removed, routinely. Few, if any of these 
cases, require drainage. 

Gynecologists are inclined to use drains too 
frequently. They are necessary when the in- 
tegrity of the rectum, sigmoid, ureter, or 
bladder is in question. They are also indicated 
if one drains an abscess; but the routine use 
of drains after a total hysterectomy probably 
increases postoperative morbidity. In pelvic 
surgery drains through the posterior vaginal 
fornix are preferable to drains through the 
abdominal wall. Gravity favors the escape of 
fluids through a vaginal drainage tract where- 
as the abdominal wall is often weakened by 
the use of a drain. The incidence of ventral 
hernias, after gynecological operations, seems 
to vary directly with the presence of infection 
in the abdominal wall and with the use of 
drainage tubes. 

We are delighted with recent additions to 
the older methods of conservative treatment 
for acute tubal disease. Sulfanilamide has 
found one of its chief fields of usefulness in the 
Frauenklinik, i.e., in the treatment of acute 
gonorrhea and in the management of post- 
abortive and puerperal infections. We are 
also enthusiastic about pelvic heat therapy as 
an aid in hastening resolution of subacutely 
inflamed pelvic structures; my personal ex- 
perience is limited to the Elliott apparatus 
and to diathermy. 

Relatively few women with acute gonor- 
rheal salpingitis, postabortive infections, and 
puerperal sepsis ultimately require surgery for 
the correction of the residues of the acute 
inflammation. This does not imply that most 
of the acutely inflamed structures eventually 
undergo complete resolution and that the 
pelvic organs return to a normal state, but it 
does mean that only a few of the end-result 
lesions are responsible for symptoms. 

Granting that acute pelvic infections should 
be treated conservatively by expectant meas- 
ures, and recognizing that approximately 20 
per cent eventually require surgical interfer- 
ence, how is one to determine when the process 
has reached a stage of chronicity from which 
no further improvement can be expected by 
palliative measures? The time element is an 
important factor. One should wait at least a 
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year, or preferably a year and a half, after an 
acute attack of gonorrheal salpingitis has sub- 
sided before operating, the only exception 
being the individual who repeatedly is rein- 
fected. Under such circumstances the opera- 
tion should be performed soon after an acute 
attack has subsided, i.e., before she has an 
opportunity to become infected again. After 
a cellulitis type of infection one should post- 
pone operation indefinitely. The resolution 
of such a process is slower and the dangers of 
operating are greater, because streptococci 
tend to linger for months, even years, in the 
pelvic tissues. The presence of fever is a con- 
tra-indication to surgical interference, unless 
one is operating to drain an abscess or to 
remove it. By the same token a high leuco- 
cyte count, with a relative preponderance of 
polymorphonuclear neutrophiles, is a contra- 
indication to surgery. We have not been 
impressed by the sedimentation rate as a help- 
ful measure in distinguishing between active 
and chronic infections, although a rapid sedi- 
mentation rate is more likely to occur with an 
active infection. Exquisite pelvic tenderness, 
induration of tissues, and the presence of 
cellulitis usually denote a relatively active 
infection. 

Most women, with pelvic residues which 
require surgery, present the following com- 
plaints: pelvic pain, uterine bleeding, or ster- 
ility. Rarely are pelvic residues a focus of 
infection. We have seen chronic ovarian ab- 
scesses, Skene’s duct abscesses, and pyometra 
due to cervical obstructions that were foci of 
infection; however, these sites exhaust the 
practical possibilities in the female genital 
tract for such foci. 

Occasionally, operation becomes necessary 
because an ovarian abscess or a tubo-ovarian 
abscess fails to resolve after months of careful 
palliative management. Under such condi- 
tions removal of the abscess is the preferred 
procedure. Removal is sometimes impossible, 
usually it is a dangerous undertaking; fre- 
quently loops of small bowel, the rectum, a 
ureter, or the bladder are adherent to it, and 
these viscera may be injured as one attempts 
to mobilize the abscess. However, if the sig- 
moid or rectum is injured at such an operation 
it tends to close spontaneously; the same 
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pertains to a vesical fistula produced in this 
manner. It follows, therefore, that drains 
should be used, almost routinely, after the 
removal of an ovarian or tubo-ovarian abscess. 

Rarely are we confronted by a chronic cul- 
de-sac sinus or a persistent lower abdominal 
sinus. It has been our experience that such 
sinuses become chronic either because there is 
a foreign body in the sinus tract, because the 
primary infection was tuberculosis, or because 
there is an ovarian abscess which drains con- 
tinuously and thus prevents spontaneous heal- 
ing. Under such conditions the entire sinus 
tract should be removed, including the focus 
responsible for its persistence. 

Genital tuberculosis is rare. It is an ex- 
tremely difficult pre-operative diagnosis and 
we have not been impressed that these women 
are usually amenorrheic; most of them consult 
us because of uterine bleeding. We also recog- 
nize the difficulties in diagnosing tuberculous 
salpingitis at the operating table. However, 
the following gross features merit comment: 
Tuberculous adhesions are dense and unyield- 
ing. The tubes, although inflamed and thick- 
ened, tend to be pale rather than reddened; in 
50 per cent the fimbriz are said to be free. On 
palpation, the tubes may be nodular or beaded 
and occasionally one may see or feel tubercles 
on the serosal surfaces. Genital tuberculosis 
is a secondary lesion and, as a rule, results 
from the scavenger action of the fallopian 
tubes in picking up caseous fragments or 
tubercle bacilli that have been spilled into the 
abdominal cavity from intestinal or mesenteric 
foci. Tuberculosis extends downward through 
the genital tract along mucosal surfaces. Con- 
sequently, the incidence of tuberculosis in a 
given genital site varies inversely with the 
distance of the organ under consideration from 
the fimbriated ends of the tubes. In other 
words, tuberculosis of the tubes is most com- 
mon; tuberculosis of the ovaries and endo- 
metrium is next in frequency while involvement 
of the cervix, vagina, and vulva is extremely 
rare. Radical operative procedures are indi- 
cated; usually, it is unwise to preserve an 
ovary in the face of a tuberculous infection. 
Afterward these women should be managed 
by an internist; a sojourn in a sanitarium is 
often beneficial. 


It is customary, when elective gynecological 
laparotomies are performed, to explore the 
upper abdomen before investigating the pel- 
vis. We have been particularly interested in 
a syndrome, first described in 1930 by Dr. 
Arthur H. Curtis. It consists of string-like 
adhesions between the capsule of the liver and 
the diaphragm, although adhesions are not 
present in the general abdominal cavity; al- 
most invariably, however, there are pelvic 
residues of a previous gonorrheal infection. 
Curtis found, in reviewing histories of patients 
with these ‘‘violin-string”’ adhesions over the 
liver, that some had experienced right-sided 
“pleurisy” pains during an attack of acute 
salpingitis. He also has had the opportunity 
to observe women with right-sided “‘pleurisy- 
like” pain during an acute attack of gonor- 
rheal salpingitis and years later, when the 
healed residues of the genital infection were 
operated upon, has found adhesions over the 
liver. 

Today, most gynecologists recognize the re- 
lationship of violin-string adhesions over the 
liver to genital gonorrhea. However, it is not 
known why the inflammatory exudate tends 
to localize over the liver. It might be sug- 
gested that the adhesions result from a hepa- 
titis, however, this seems unlikely since women 
do not exhibit signs and symptoms suggesting 
parenchymatous liver involvement during the 
acute illness. Others believe that gonococci 
are transported to the diaphragm and thus to 
the liver via retroperitoneal lymphatics and 
veins. However, for gonococci to be dissemi- 
nated via the blood vessels and lymph chan- 
nels seems unlikely and would be at variance 
with their usual mode of spread through the 
genital tract. It seems more probable that the 
adhesions over the liver are mute evidence 
that a generalized peritonitis complicated the 
acute salpingitis. Generalized peritonitis was 
suggested as the probable explanation for 
these adhesions in Curtis’ original paper. The 
manner in which gonococci spread from the 
lower genital tract to the peritoneum is along 
contiguous surfaces, namely, from endocervix 
to endometrium, endosalpinx, and pelvic per- 
itoneum. Consequently, in more severe or 
more virulent infections it would not be sur- 
prising if the organisms spread throughout the 
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entire abdominal cavity and produced an in- 
flammation of all serosal surfaces. 

Granting that the gonococcus causes an 
acute generalized peritonitis more frequently 
than has previously been appreciated, why 
should the resulting adhesions be restricted to 
the pelvis and the surface of the liver? By the 
very character of the adhesions it must be 
assumed that the gonococcus usually is respon- 
sible for only slight serosal damage. Dr. Barry 
Anson, of our anatomy department, has sug- 
gested that modest acute inflammation of the 
peritoneum is likely to result in subsequent 
adhesions only over immobile structures. Con- 
sequently, after a severe gonorrheal infection 
of the upper genital zone, one might expect to 
find adhesions over the liver which is immo- 
bile and in the pelvis; there might also be a 
few adhesions around the spleen which has 
more mobility than the liver and around the 
appendix and cecum, which are relatively 
immobile. 

I am not enthusiastic about surgical at- 
tempts to open occluded fallopian tubes for 
the relief of sterility. If the tubes are sealed 
at the fimbriated ends, one can expect that 
about 30 per cent will remain patent after 
salpingostomy. If there is obstruction in the 
isthmic or interstitial portions, plastic opera- 
tions are almost certain to fail. 

If one removes both fallopian tubes, the 
corpus of the uterus also should be removed. 
Some contend that the uterus has a function 
of internal secretion; I doubt if this has been 
proved. If the tubes are absent, the patient 
is sterile and the uterus has been deprived of 
its function; furthermore, we have found that 
many women eventually suffer from uterine 


bleeding after a bilateral salpingectomy. Con- 
sequently, we now advocate hysterectomy 
whenever both tubes are removed; in the long 
run, it is the more conservative procedure. 

If one ovary is diseased and the other one 
is normal, the diseased ovary should be re- 
moved in toto. I am opposed to the common 
practice of incising, aspirating, and excising 
cysts from ovaries, because an ovary does not 
react kindly to surgical trauma; it tends to 
become scarred, cystic, and adherent and 
often is the site of continuous pelvic pain. By 
the same token, if all of one ovary must be 
removed and most of the opposite ovary must 
be resected, then we believe that all of both 
ovaries should be removed. Young women, for 
whom only a small portion of one ovary can 
be saved, tend to suffer for years after such 
an operation; not only do they suffer from 
pelvic pain at the site of the ovarian stump 
but also are constantly harassed by mild but 
“never-ending”? menopausal symptoms. Un- 
der these circumstances, all ovarian tissue 
should be removed, even though the patients 
are plunged precipitously into the menopause. 
They seem to recover more promptly from this 
type of surgical menopause and they are free 
from pain. We have learned that bilateral 
oophorectomy for this group of young women 
is the less radical procedure. Endocrine ther- 
apy has proved most efficacious in relieving 
menopausal symptoms. I am convinced that 
women will be essentially free from hot flashes 
and other disagreeable manifestations of the 
change of life if given an adequate amount of 
estrogenic hormone. However, one must ad- 
minister relatively large doses to many pa- 
tients if they are to obtain the desired results. 
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THE METAMORPHOSIS OF THE SURGEON 


HOWARD C., NAFFZIGER, M.D., 


HE opportunity of making what may 

be termed a commencement address 

is fully appreciated and highly valued. 

Representing a profession which is not 
notable for its oratorical gifts and which is 
usually singularly inarticulate, one approaches 
such a presentation with considerable temer- 
ity. There is comfort, however, in knowing 
that, contrary to the custom in scientific cir- 
cles, no immediate public opportunity will be 
allowed for discussion. 

It would seem to be a fitting time to appraise 
certain trends in surgery. Since the beginning 
of this century, the place of surgery in the 
whole field of medicine has undergone a pro- 
found alteration so that the former man of 
handicraft has become a diagnostician, a most 
essential therapist, and an investigator of some 
merit. During this same period, medicine as a 
whole has developed to the extent that it must 
be considered not as one profession but as a 
number of professions, the intimate relation- 
ship of which must be fostered and maintained, 
for not only are they dependent on each other 
but they have a common goal. It behooves us 
to recognize the weaknesses inherent in our 
method of advance and to avoid pitfalls inso- 
far as our foresight permits. 

The American College of Surgeons has made 
its concern certain standards of attainment 
for the surgeon and also has worked consist- 
ently for the improvement of the environment 
in which his work is done. Membership in this 
organization, while a recognition of your capac- 
ity, is at the same time an enrollment in a 
group which has certain aims which you can 
support and further and for which all of us 
must plan. Its potentiality depends not upon 
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the establishment of monuments but rather 
upon the kinetic drive of all interested in the 
future of our profession. Education, training, 
and facilities are among our principal concerns. 
In its officers, board of regents, directors, li- 
brary, and even its multiplicity of committees, 
this College has counterparts in our many uni- 
versities and other schools of education. As in 
them, our concern is with the search for truth 
and the pursuit of knowledge, but, in addition, 
we have the specific aim of turning them to the 
advantage of the surgical patient. This is our 
reason for existing. From time to time a con- 
sideration of the changes occurring in medi- 
cine will affect our course of procedure and our 
methods of operation. 

Our concern must be not only with sound 
practice, which has grown from knowledge 
gained in the past, but with plans to further 
that progress. A clear view of our destination 
prevents the charm of attractive trails and 
sidepaths from distracting us on our journey. 
The beginner in the field of medicine is im- 
pressed with the vast bulk of accumulated 
medical knowledge and is appalled at the pros- 
pect of acquiring any considerable part of it. 
The numerous subjects and courses and the 
mystic maze of library stacks contribute to a 
feeling that here is represented a vast fund of 
medical wisdom, fixed and substantial. His is 
the task of engulfing and digesting a required 
amount, so the poor student protrudes a tenta- 
tive pseudopodium toward it. Like the ameba, 
the more stimulation he receives the more he 
will surround, but the quality and rate of his 
digestion vary considerably. Later in his stud- 
ies and in practice he realizes that this inher- 
ited trust fund of medical bequests from the 
past is not complete. Often it does not contain 
the final word and he notes that when any 
subject is pursued the limits of our knowledge 
in it are soon reached. There lies opportunity 
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for individual and independent inquiry, for 
exploring unknown territory, and for advanc- 
ing knowledge. In the accomplishment of this 
it has been said that fortune favors the pre- 
pared mind. Foresight and proper groundwork 
are essential. As our individual lives are de- 
termined by our adaptability to our environ- 
ment, so in the life of surgery we must consider 
those factors which bear upon its relationship 
to the entire field of science as well as to our 
social organization. The increase of surgical 
therapy has brought increased responsibility 
to the surgeon. When we realize that two- 
thirds of the patients in our general hospitals 
are surgical patients, our immediate responsi- 
bility is obvious; but quite beyond this is the 
added obligation of carrying forward the prog- 
ress in a correspondingly large part of the 
entire field of medicine and of using our oppor- 
tunity to improve the science and the art of 
surgery. 

You have, in the judgment of your fellows, 
attained certain standards of knowledge and 
proficiency based upon the facts acquired by 
our scientific forebears and the skills of your 
teachers. It is wholesome for each of us to 
realize, however, that inheritors deserve little 
credit and that our followers will appraise us 
only as creators. Admiration and inspiration 
come from a knowledge of and familiarity with 
the great contributors to science in the past. 
At present, the abilities of any capable surgeon 
to diagnose and to treat are so far in advance 
of those attained by the very greatest surgeon 
of a few score years ago, that we may be 
tempted to consider the past as a convenient 
backdrop for the stage upon which we display 
our accomplishments of today, rather than to 
derive sufficient stimulation to urge us on to 
contribute whatever we may according to our 
capacities. 

Medicine progresses through the basic sci- 
ences, physics, mathematics, chemistry, biol- 
ogy, and numerous others. It may be likened 
to a growing stream. The first springs feeding 
it arose in the far distant past and to their flow 
additions have come from these many scien- 
tific sources. In the last 400 years, comprising 
the development of modern scientific medicine, 
the stream has become a great river. As stu- 
dents, we acquire some knowledge of its origin, 
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some familiarity with its substance, and on it 
we embark as practitioners with equal oppor- 
tunity. All are carried along to some extent, 
but we quickly become scattered, and real 
progress depends upon aptitude and persever- 
ance. In no field of human activity do the 
voyages of exploration carry more allure. For 
each there is the opportunity to direct his own 
course, contribute to his own progress and, in 
the spirit of adventure, search new horizons. 
This onrushing torrent threatens to over- 
whelm us at times as we appreciate our inabil- 
ity to familiarize ourselves with its vast ex- 
tent. Modern scientific medicine is but four 
centuries old, less than six lifetimes of three 
score years and ten, and modern surgery is 
scarcely 60 years of age. The surgeon of the 
short robe has gone far. Sixty years ago the 
practice of medicine was in the hands of the 
general practitioner. Surgery was limited in 
amount and represented but a small part in 
the treatment of the sick. Though specialism 
began in antiquity, surgical specialists, for the 
most part, did not exist even as late as the 
beginning of this century. Up to this time it 
was within the capacity of a well-trained in- 
ternist to familiarize himself with all the in- 
struments of diagnosis and to acquire the skill 
needed to use the armamentarium, the cysto- 
scope, ophthalmoscope, proctoscope, esopha- 
goscope, x-ray, and to perform spinal punc- 
ture. How impossible it would be in the present 
day for any one person to familiarize himself 
with all the available techniques! Since that 
time, the various diagnostic methods have be- 
come so refined and elaborated that today 
the otologist, the urologist, the radiologist, the 
ophthalmologist, the thoracic surgeon, the neu- 
rological surgeon, or other specialist must be 
called upon for the complete studies required 
in the various fields. With these advances 
the specialists have acquired greater diagnos- 
tic ability and can be credited with advancing 
the knowledge of pathology and physiology as 
well as operative treatment in their special 
fields, so that they have made these activities 
their own. Such developments have rendered 
the physician of the present day dependent 
upon the findings of those who have more 
advanced and specialized knowledge than he 
possesses, as well as the special technique. 
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General medicine, ascontrasted withsurgery, 
is occupying a gradually narrowing sphere. 
Such a trend has its implications for the sur- 
geon or the surgical specialist in that he must 
assume the broad responsibility for the wel- 
fare of his patient rather than for a narrowly 
viewed surgical condition. Only a few years 
ago the general practitioner saw the beginning 
of a disease and perhaps was aided in diagnosis 
by the internist, while the specialist was con- 
sulted, finally, only for treatment. At present 
a specialist is required in diagnosis and many 
diseases are recognized in their earlier stages. 
The existence of this development has been 
reflected in the attitude of the public who, in 
the presence of an abdominal emergency or of 
disorders in some particular part, attempt to 
seek the appropriate specialist directly. It is 
fortunate for surgery that the acquisition of 
technical methods and diagnostic skill has led, 
in the hands of so many, to an interest suffi- 
ciently detailed to permit the furtherance of 
our knowledge in its basic cognate sciences. 
This knowledge has permitted the operator to 
metamorphose into the surgeon who considers 
the operation but one item in the care of his 
patient and to whom the correct diagnosis, 
well-judged preparation, and interested and 
intelligent aftercare are as important as the 
operation itself and are equally his responsi- 
bilities. Attributed to the great surgeon, Lord 
Moynihan, is the statement that he liked to 
consider himself a physician who had some- 
times to employ surgery to cure some of his 
patients. 

Much, however, may be said of the disad- 
vantages of such a scheme of specialism and it 
is our concern to meet and correct them. As 
noted before, the increase in medical knowl- 
edge is such that medicine can no longer be 
regarded as a single profession but must be 
considered as a number of professions devel- 
oping from a common trunk. In many com- 
munities, for example, general surgery con- 
cerns itself largely with little more than the 
upper two-thirds of the abdomen and the neck. 
We must recognize, therefore, the growing 
spheres of activity in all of the surgical special- 
ties and yet remain alive to their consanguin- 
ity. The mutuality of interest of these children 
of common parentage is evidenced in the Amer- 


ican College of Surgeons, and the bonds unit- 
ing them should be strengthened. All of them 
have a common aim—the welfare of the pa- 
tient; but the difficulty of keeping this clearly 
in mind when specialism has become too nar- 
row is well attested by the numerous pleas of 
medical educators to treat the patient as a 
“biologic entity” or a “psychosomatic unit,” 
rather than by isolated organs or parts. It 
seems obvious that specialism will increase as 
long as men continue to select and to pursue 
their special interests, and furthermore that it 
has become a scientific and practical necessity. 

The trend in all of our larger cities is toward 
greater specialization, and also in many of the 
cities of secondary size medicine has become 
narrowly divided. With the increasing num- 
ber of specialists who are being trained, and 
for economic reasons as well, it is evident that 
all of the specialties will be represented soon 
in still smaller communities. With increasing 
population and greatly improved methods of 
transportation, only a few communities will be 
so small and so remote that they must of ne- 
cessity be served only by general practitioners. 
The field of the specialist in the future will lie 
in the areas which have, within a radius of 15 
or 20 miles, a population of 20,000 or more. It 
seems entirely possible to me that better serv- 
ice may be rendered under such conditions 
than can be given by the general practitioners 
now serving these sections. 

Both the strength and certain weaknesses of 
modern medical education, a development of 
the present century, have become apparent. 
It is not so long since the aspiring medical 
man attached himself to a practitioner as pre- 
ceptor and served as office boy, hostler, assist- 
ant, and companion while he carried on his 
medical reading, and this period was succeeded 
by a limited course of lectures and the receipt 
of a degree. A great advance was made when 
premedical requirements were extended to 
include chemistry, physics, biology, and lan- 
guages, and certainly this preparation for medi- 
cine has greatly advanced the understanding of 
the medical student. Combined with a length- 
ened medical course, including firm grounding 
in preclinical and clinical subjects and labo- 
ratory work, this regimen has resulted!in the 
development of better prepared practitioners. 





Pe ee es Ee 











NAFFZIGER: THE METAMORPHOSIS OF THE SURGEON 


In more recent years, with lengthening post- 
graduate training, still higher levels of pro- 
ficiency are being attained. The benefits and 
advantages of such an educational plan are too 
apparent to require special comment, but what 
may be said of any weaknesses which have 
developed? It has become plain that such a 
program of preparation for medicine as is re- 
quired in premedical work is reasonable for 
the average student. One weakness, however, 
lies in the concept that preparation and train- 
ing should be the same for all men, without 
taking into account their individual strengths, 
their individual interests, and their individual 
aptitudes. In our educational scheme, breadth 
of background has been stressed in preparing 
our men for medicine. As a result, those enter- 
ing medical training have achieved this, at 
least to some extent, while only a few have 
acquired depth of knowledge in any one of the 
subjects covered. 

The introduction to the basic sciences con- 
tained in a premedical course involves no great 
familiarity with the subjects; it requires, in 
fact, the minimum which will permit an un- 
derstanding of the courses which follow. Men 
have varying interests and the medical pro- 
fession attracts men of widely different types 
of mind. We recognize that progress in medi- 
cine is dependent on the increases in knowl- 
edge arising in such basic sciences as physics, 
chemistry, and the biological sciences and the 
application of such knowledge to medical re- 
quirements. Yet we have not encouraged the 
admission to medical college of those who have 
depth of knowledge in these sciences and who 
are familiar with recent progress in them. The 
mathematician, the well prepared physicist, 
the able chemist, or the psychologist who is 
attracted to medicine finds great fields of ap- 
plication for his knowledge, but these oppor- 
tunities are closed to those of us not so prepared. 
Can we not offer inducements to attract such 
men into medicine? 

An analogous situation appears in postgrad- 
uate training. During the early days of mod- 
ern surgery, late in the last century, the 
immediate necessity for the budding surgeon 
was a knowledge of anatomy, for surgery is 
applied anatomy. Such knowledge is an essen- 
tial part of the equipment of the surgeon, for 
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without this local geography at his fingertips 
he would be an unwelcome explorer in the 
human body. During the early period of sur- 
gery, then, anatomy was stressed; the entrance 
into the profession was by the anatomical 
route. During this time, the details of operative 
approach and exposure, technical advances, 
and instruments adapted to the task were 
the common contributions to surgical prog- 
ress. As more general agreement developed on 
the anatomical aspects of these procedures, 
and with the adoption of accepted methods, 
attention broadened from the exclusively ana- 
tomical viewpoint, and the importance of surgi- 
cal pathology was recognized, then emphasized, 
and now has become incorporated as a neces- 
sary and most highly valued part of the train- 
ing of the modern surgeon. This is said with 
the full knowledge that even now preparation 
in this subject is too often woefully inadequate, 
for its importance cannot be overstressed. As 
additional background for surgery, our best 
graduate training schools also insist upon a pe- 
riod spentin theexperimental laboratory, which 
ordinarily implies training in some branch of 
physiology. Not a little of the prominent place 
that surgery now occupies is due to the recog- 
nition of the necessity for and insistence upon 
such training in this triad of preclinical sub- 
jects for men who expect to become surgeons. 
These fields are receiving attention and oppor- 
tunity is not lacking for contribution in them. 

A point that I wish to make, however, is 
that our present scheme of premedical and 
medical education and graduate training tends 
to be standardized to the point that we cannot 
always take full advantage of the capacities 
and special aptitudes of the men entering our 
profession. I wish to emphasize again that the 
advance of medicine depends upon the con- 
tributions made by the application of funda- 
mental knowledge coming from the basic sci- 
encesand that, while our men entering medicine 
have some breadth of knowledge with a smat- 
tering in each of many subjects, only a few 
enter with a sufficient depth of knowledge in 
any one of them to utilize their information in 
the application of the recent advances to med- 
ical needs and medical advancement. Al- 
though our plan of premedical training has 
resulted in a vast improvement in the quality 








of medical practice, I cannot but feel con- 
vinced that the progress of medicine as a sci- 
ence, in contrast with practice, would have 
been furthered even more had we admitted to 
our medical schools men who had majored in 
one of the basic sciences and had acquired 
depth of knowledge in some one branch, as 
well as sufficient breadth in several, to utilize 
fully their medical teachings. Our profession 
will be immeasurably advanced if we can in- 
duct into it men with profound knowledge in 
physics, psychology, chemistry, mathematics, 
and each of numerous other fundamental sci- 
ences. To men in medicine who have a special 
interest in one of these fields there is great 
promise in furthering that knowledge, for the 
applications to medicine of recent advances in 
science lag many years behind, far longer than 
they need to do if this intimacy of interest can 
be attained. Many of us can recall occasional 
instances in which an engineer or chemist be- 
came interested in medicine and, with his eyes 
thus opened, his energies permitted vast divi- 
dends in accomplishment which are impossible 
to those not so prepared. 

Likewise, in the field of graduate training in 
medicine let us not attempt to standardize the 
preparation of ali men and restrict them to 
certain minimum requirements in any spe- 
cialty. Anatomy, pathology, and physiology are 
stressed, and rightly so, but for the student of 
particular ability and some special interest, let 
us be in a position to encourage what may 
seem to be an immediate divergence from his 
ultimate aim, for by such means progress will 
be assured. In the fields of biochemistry and 
bacteriology, how many surgeons can we name 
who have sufficient basic knowledge of these 
subjects to prosecute investigations intelli- 
gently? Yet the opportunities for the surgeon 
to apply such detailed knowledge are on every 
hand. 

Not all of us have an absorbing interest in a 
basic science or a preclinical subject. Most of 
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us find more appeal in the recognition of dis- 
ease and our ability to treat it. The able clini- 
cal surgeon can, by thoroughness and careful 
study of his cases, contribute largely to sur- 
gical progress. His observations and inquiries 
point the way for experimental and laboratory 
investigation. 

I urge, however, that there is a smaller num- 
ber with special talents whom we must en- 
deavor to recognize and encourage. I refer to 
those who may be induced to enter medicine 
after having had training in a basic science 
and also those who, in the period of graduate 
training for surgery, may be induced to separate 
themselves temporarily from clinical work in 
order to ground themselves deeply in one of 
the preclinical subjects. We are familiar with 
the contributions from the anatomist surgeon 
and the surgical pathologist ; physiological con- 
tributions of the first order have come from 
experimental surgeons. Equally great oppor- 
tunities lie ahead for the well trained surgeon 
who is also a biochemist, a bacteriologist, or 
an immunologist. Let us foster, where pos- 
sible, the development of such men. Great 
store may be laid by them and from such 
sources will surgery be strengthened. Expe- 
rience has shown that an intimate relationship 
of the departments representing various sci- 
ences mutually strengthens and aids each. It 
has likewise shown that when these viewpoints 
are brought together in the mind of a single 
person, the possibilities of the application of 
such knowledge to medicine and surgery are 
greatly enhanced and hastened. 

The artist may express his thoughts and his 
emotions through the deftness of his hand; the 
scientist, by experimental methods, brings 
forth the children of his brain; by his acts the 
humanitarian evidences the greatness of his 
heart. To each of us, as a surgeon, belongs the 
great privilege of membership in the profession 
in which, as in no other, are combined all of 
these qualities of head and heart and hand. 





—- OO wer « Tr wee 028 eS SO A et 4. 











THE 


1939 CLINICAI, CONGRESS 


THOMAS A. SHALLOW, M.D., F.A.C.S., Philadelphia, Pennsylvania 


O other meeting, whether educa- 
tional, medical, surgical, political, 
or social, has so filled the Phila- 
delphia Academy of Music as that 

of the Convocation of the American College 
of Surgeons on October 16, 1939. Among the 
initiates were representatives from 42 states, 
Canada, and other foreign countries. Hono- 
rary fellowships were bestowed upon Surgeon 
General James Carre Magee, of the United 
States Army, Surgeon General Thomas Par- 
ran, of the United States Public Health 
Service, and Dr. Eugene Pélya, titular extra- 
ordinary professor of surgery, at Peter Paz- 
many University, Budapest. 

The importance of all the features which 
make up this Clinical Congress was clearly 
appreciated, therefore, it was the desire of the 
Committee on Arrangements in preparing the 
program to continue the excellent example set 
forth by previous Congresses. Representa- 
tives from all Philadelphia and suburban hos- 
pitals were invited to participate and a com- 
mittee was formed to present all the surgical 
features which would be of interest. In this 
way, it is believed, all available material was 
obtained. 

For many years surgical organizations had 
for their stock-in-trade the ability of their 
members to operate skillfully and to be 
dramatic. However, it has been the aim of 
the American College of Surgeons to put an 
end to these histrionic demonstrations and in 
their place dry clinics and panel discussions 
have been substituted. Judging by the attend- 
ance, one can say with certainty that these 
types of presentation are rapidly gaining 
favor. In addition, there were afternoon 
symposia on the subjects of fracture, cancer, 
urology, diseases of the respiratory tract, ob- 
stetrics and gynecology, and graduate train- 
ing. These discussions attracted large audi- 
ences who evidenced great interest in these 
topics. 


Chairman of the Committee on Arrangements. 


The evening sessions, which embraced a 
variety of subjects, brought to light numerous 
advances in the fields of medicine and surgery. 
The papers covering the work on vitamins, 
especially on the influence of vitamin K in its 
relationship to the prothrombin time, were 
worthwhile contributions. Vitamins, it was 
demonstrated, reduce mortality and mor- 
bidity, placing many jaundiced patients in a 
relatively safe condition for surgery. Other 
papers on vitamins indicated that almost 4o 
per cent of patients who enter the hospital 
border on scurvy; and this disclosure should 
open the field for the proper investigation into 
dietary deficiencies. 

It was also proved conclusively at this meet- 
ing that surgery is more than a mechanical 
art and that the mortality and morbidity of 
surgical patients have also definitely declined. 
Patients are no longer rushed into hospitals 
and operated upon immediately. They are 
properly studied and, within the past few 
years, properly prepared for surgical meas- 
ures. The papers on pre-operative prepara- 
tion of surgical patients were among the most 
notable features of the meeting. 

One of the outstanding contributions was a 
discussion on the diagnostic value of the 
peritoneoscope in demonstrating the location 
of lesions and their operability, the presence 
of metastases, and even the opportunity to 
study tissue removed by means of this instru- 
ment, which has been a definite safeguard for 
potential surgical subjects, saving many with 
incurable conditions from needless operative 
procedures and permitting them to be treated 
expectantly. 

One of the highlights of the Convocation 
was the annual oration in surgery delivered by 
Dr. Evarts Graham,! of St. Louis. It is inter- 
esting to note that Dr. Graham was one of 
the recipients of the John Scott Award in 
1937 for his notable contribution to a more 
accurate diagnosis of biliary tract disease. By 

1The address by Dr. Graham will appear in a later issue. 
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his ingenuity he was able to apply that which 
was lacking in pure laboratory methods and 
to demonstrate the hitherto unrecognizable 
disorders of the liver and gall bladder. In his 
oration Dr. Graham discussed intrathoracic 
tumors and clearly pointed out that major 
surgery of the chest requires more than opera- 
tive skill and courage. The anatomical and 
physiological problems which are constantly 
presenting themselves were ideally portrayed 
by him, and all who heard him profited by his 
excellent discussion. At the election of officers 
which took place during the annual meeting 
on Thursday, October 19, Dr. Graham was 
chosen president-elect. 

The president for the ensuing year is Dr. 
George P. Muller, of Philadelphia. The re- 
tiring president, Dr. Howard C. Nafiziger, of 
San Francisco, who has played no small part 
in the advance of neurological surgery, struck 
a new chord in his address. He stressed the 
need of depth as well as breadth of knowledge. 
He urged that scientists in other fields, such 
as chemistry, physics, and mathematics be 
encouraged to enter the fields of medicine and 
surgery in order that the depth of their own 


scientific knowledge be utilized for the ad- 
vance of medicine and surgery. 

Surgical films were presented each day 
during the Congress and, as in previous years, 
this concrete means of presentation proved a 
great favorite. It was gratifying also to wit- 
ness the growing interest in the scientific ex- 
hibits which deal with subjects related directly 
to the various activities of the College; and 
coupled with these exhibits were those of a 
number of national organizations. 

Another outstanding feature was the lectern 
and desk, which were on display at the Belle- 
vue-Stratford Hotel. These are to be presented 
to the Royal College of Surgeons of England 
in appreciation of the gift of the Great Mace 
which was given to the American College of 
Surgeons by the Consulting Surgeons of the 
British armies at the close of the World War. 

The Congress was characterized by good 
fellowship and the interest and co-operation 
of the various surgical units of the Phila- 
delphia hospitals and hospital managements; 
and the Committee on Arrangements wishes 
to take this opportunity to thank all who 
helped to make this meeting such a success. 
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TWENTY-SECOND ANNUAL HOSPITAL STANDARDIZATION 
CONFERENCE 


MALCOLM T. MacEACHERN, M.D., Chicago, Illinois 


OW widespread have been the bene- 

fits of Hospital Standardization is 

particularly perceptible each year 

during the hospital conference, 
when from all parts of the United States and 
Canada hospital executives are assembled to 
discuss their problems. No matter what these 
may be, there is evident satisfaction in the 
feeling that a central authority exists through 
which the sometimes divergent views may be 
sufficiently reconciled to make possible the 
working out of standard procedures which all 
may advantageously follow. Much of the 
work of Hospital Standardization has been 
accomplished through this process of facilitat- 
ing expression of opinion by the people in the 
field, who need only guidance and a centraliz- 
ing force to help them solve their own prob- 
lems. Through choice, hospitals have elected 
to follow the Minimum Standard, and through 
a democratic ideal of encouraging full discus- 
sion and hearkening to all ideas expressed, the 
College has tried to make this hospital ac- 
tivity a genuine service to those directly con- 
cerned, namely, the hospital, the doctor, and 
the patient. 

In extending the helpful influence of Hos- 
pital Standardization, the College relies to a 
great degree upon the enthusiasm of its indi- 
vidual Fellows. It is they who are responsible 
for keeping this force operating with maxi- 
mum effectiveness. The surgeon can stimulate 
the hospital or hospitals with which he is con- 
nected to exemplify in practice the most up- 
to-date interpretation of the principles set 
forth in the Minimum Standard. And he can 
bring to the attention of the College, from his 
close contact with the actual needs, his ideas 
on how the Hospital Standardization pro- 
gram may be made increasingly helpful to 
hospitals. 

There should be a large measure of satis- 
faction to the Fellows of the College in the 
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expressed reactions of members of the hos- 
pital profession to the service being rendered 
through the hospital program. Several ex- 
amples may be taken from the talks at the 
1939 conference. The rehabilitation of a 
large county hospital which was in bad repute, 
declared a member of its board of trustees, was 
quickly accomplished “through the joint efforts 
of representative citizens, the medical pro- 
fession, local hospital administrators, and the 
strict but helping hand of the American Col- 
lege of Surgeons.” The progress and advance- 
ment made by the hospitals in Canada during 
the past 20 years, said another speaker, ‘‘are 
due, in no small measure, to the result of 
Hospital Standardization and to the great 
interest stimulated by, and the supervision 
given by the College.” The superintendent 
of a small hospital referred to the College as 
a “beacon light” for that type of institution. 

The small hospital undoubtedly represents 
a field in which the hospital program should 
be intensified. In the opening address at the 
conference, President Howard C. Naffziger of 
the College referred to the need, saying: 


‘In the hospitals recommended for graduate train- 
ing for surgery we are dealing with the conspicuously 
bright scholars of the hospital world. There is a 
great deal of promising material also among those 
who for one reason or another lag near the foot of 
the class. Outside influences may be responsible for 
their relative inability to keep up with today’s 
standards. Public ignorance and indifference are 
factors to which blame for their plight may often be 
traced. A program of public education in hospital 
service will help the small hospital, and to such a 
program all hospitals, and organizations such as the 
College which have to do with hospitals, should con- 
tribute. For the weaker institutions tend to handicap 
the strong. Hospitals have come a long way in the 
twenty-two years since the first Hospital Standard- 
ization Conference. They have a long way yet to go 
before the hospital needs of every type of community 
are met adequately. 

‘Since approximately 94 per cent of all hospitals 
having 100 beds and over are approved, evidently 
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the deficiencies and inadequacies are to be found 
mostly in the small hospitals. By helping the small 
institutions to attain higher standards, as it is con- 
stantly doing, the College is making the benefits of 
Hospital Standardization felt in communities which 
may be far outside of metropolitan areas. The small 
hospital, however, must merit approval before it is 
granted, for no concessions can be made in the fun- 
damental principles of Hospital Standardization.” 


There can be no doubt that many hospitals 
in the smaller communities are having a diffi- 
cult struggle to keep operating, let alone meet 
high standards of service. Yet there is agita- 
tion to build more hospitals, in rural and semi- 
rural communities, to be supported by taxa- 
tion. Obviously, if the amounts proposed for 
supplying new facilities could be appropriated 
instead to rehabilitation, and, if need be, to 
the extension of existing hospitals, the net 
result would be more and better hospital serv- 
ice to raise the health level of the community. 
To duplicate existing facilities is not to in- 
crease hospital service, because a factor of 
competition would enter which would almost 
inevitably force the voluntary hospital out of 
existence in favor of the tax supported insti- 
tution. The community would then have 
changed only its type of hospital service not 
the amount. This condition would not hold 
everywhere, of course. There undoubtedly 
are a few instances in which a community 
should have a new hospital, because in the 
distribution of hospitals it was for one reason 


or another neglected. On the whole, however, 
a hospital is conveniently accessible to most 
people; in fact, it seems that but 13 counties 
in the United States are more than 30 miles 
distant from a reputable hospital, and that 
only 5 of these 13 counties have a population 
of more than 5 people per square mile. 

The real problem is to bring these existing 
hospitals in rural and semi-rural communities 
up to higher standards, to increase their bed 
capacity if needed, and to expand their out 
patient services. Mainly, the approach to a 
solution of this problem is through educational 
channels. The people of the entire area which 
the hospital may be developed to serve should 
be awakened to the need for supporting it, 
and apprised of the ultimate economy of con- 
serving the hospital resources they already 
have. No doubt, aid from tax funds should in 
many cases be given, because the load of 
needy patients will be greater than the hos- 
pital and its private benefactors can bear. 
But in so far as practicable the institution 
should be supported locally, because of the 
many advantages of local control. 

Thus, while the College and its fellowship 
are proud of the growing number of approved 
hospitals—reaching 2,720 in 1939—they are 
also keenly aware of the many current prob- 
lems with which hospitals are faced. To help 
in their solution is a continuing aim of Hos- 
pital Standardization. 











GRADUATE TRAINING FOR GENERAL SURGERY AND 
THE SURGICAL SPECIALTIES 


DALLAS B. PHEMISTER, M.D., F.A.C.S., Chicago, Illinois 


EW activities in which the American 

College of Surgeons has become en- 

gaged have stirred so much interest as 

the program of graduate training for 
surgery. In the evolution and development of 
this field there has been considerable confu- 
sion, little or no correlation, and, in many in- 
stances, radical differences of opinion on the 
subject of how a surgeon is to be trained. The 
chief direct sufferer during this process of de- 
velopment has been, of course, the aspirant 
to a surgical career. Indirectly, the whole pro- 
fession, and frequently the patient and the 
public, have suffered with him. 

Surveys and analyses thereof by the Col- 
lege, under the direction of the Committee on 
Graduate Training for Surgery, have helped 
to bring to light the extent of the confusion 
and to disclose some of the basic causes for 
disagreement, thus awakening the profession 
and hospitals to the need for determination of 
standards. The College, through the formu- 
lation of fundamental principles for graduate 
training in surgery, has been able to provide a 
general guide at least for the development of 
acceptable programs of training. 

Recognizing the demand for more formal 
training of the surgeon, the College in 1936 
raised the requirements for fellowship. To 
comply with the resolution adopted May 10, 
1936, candidates for fellowship must have 
spent 2 years or more in surgical training in 
acceptable hospitals following a year of hos- 
pital interneship after graduation from med- 
ical school. This new requirement affects ap- 
plicants whose qualifying medical degree has 
been obtained since January 1, 1938, or, in 
the case of graduates of medical schools, which 
withhold the degree until after the fifth year 
of hospital interneship, the effective date is 
January 1, 1939. 

The College was therefore obligated to lend 
every effort toward encouraging acceptable 

Chairman of the Committee on Graduate Training for Surgery. 


programs of training for its future fellowship. 
There was available to prospective Fellows, 
however, no source of complete and accurate 
information on the opportunities for graduate 
training in general surgery and the surgical 
specialties which would meet the new require- 
ments for candidacy. Teachers and preceptors 
of the medical student or interne could not 
always offer him proper guidance in planning 
a satisfactory course of training. Their knowl- 
edge was often limited to their own experience 
and the few training programs with which 
they had become acquainted by observation 
or hearsay. 

Not the least of the accomplishments of the 
graduate training work of the College has 
therefore been the collection of information 
on a large number of plans, and its dissemi- 
nation to those whose advice and guidance is 
sought by the medical student, the interne, 
and the more recent medical graduates, eager 
to acquire further education and training in 
surgery. In the past year or so there have 
been published in the Bulletin of the College, 
which is distributed to all Fellows, junior 
candidates, and approved hospitals, detailed 
descriptions of the plans of 42 institutions for 
graduate training in general surgery and the 
surgical specialties. In the aggregate, this 
constitutes an impressive store of information 
on the subject. It has already proved to be of 
the utmost value to present and prospective 
members of the surgical profession and to 
hospitals seeking to gain ideas for bettering 
their present programs or for instituting ac- 
ceptable plans in cases in which no program 
had yet been adopted. 

To this factual data already published there 
will be added from time to time descriptions 
of other plans, and possibly all can be com- 
bined eventually in a revised form under one 
cover to constitute a convenient source of 
reference covering acceptable programs for 
graduate training in surgery. Obviously, easy 
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access to such information is an incentive to 
planning careers in surgery, and certainly it is 
desirable in the beginning to encourage a def- 
inite plan of training rather than permit the 
medical graduate to drift from one hospital 
residency to another or into practice, only to 
discover later his leaning toward surgery which 
he can then indulge only at much greater com- 
parative expense because he must sacrifice in- 
come. At that late date it has also become 
more difficult for him to obtain a satisfactory 
appointment for training. 

Discussions of various aspects of graduate 
training have been published in a number of 
issues of the Bulletin. Most of these have been 
papers that have been given at the graduate 
training symposia held during Clinical Con- 
gresses. The January, 1940, Bulletin contains 
the papers presented at the 1939 Congress, 
which covered the general subjects of basic 
science requirements, evaluation of training, 
and organization and supervision of the edu- 
cational program. 

Also in published form, in the October, 1939, 
issue of the Bulletin, are revised ‘‘Criteria for 
Graduate Training for Surgery,” an outline of 
the fundamental principles, and a list of 179 
hospitals and/or other educational institutions 
in the United States and Canada which are 
conducting approved programs. 

Thus in its contribution to the literature on 
the subject, in addition to its direct influence 
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in promoting graduate training, the College 
has performed a valuable service. The value 
of the work is enhanced by the fact that theory 
and opinion have been subordinated to the de- 
tailing of findings revealed by actual personal 
surveys, and to analysis and evaluation of 
these findings as they bear upon the improve- 
ment and better correlation of training pro- 
grams. Study of actual needs and of actual 
conditions has preceded every step in the Col- 
lege effort as it has advanced to the point 
where it has been possible to issue an approved 
list and to describe acceptable plans. Such 
study will continue to govern the constant 
consideration and reconsideration of plans 
for approval and decisions as to further courses 
of action. 

It would appear that one object of the effort 
is being realized already in that the number 
of training places has been increased. If the 
present rate of increase is maintained for a few 
years, the needs for opportunities for training, 
numerically speaking, will be adequately met 
before long. There will remain, however, am- 
ple need for continued exercise of influence, in 
co-operation with other groups, upon the qual- 
ity of training afforded. If the art and the 
science of surgery are to be kept on their on- 
ward and upward course, there can be no end 
to our active concern for the enforcement of 
constantly rising standards governing the edu- 
cation and training of the surgeon. 
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FRACTURES AND OTHER TRAUMA 


THE AMBULATORY TREATMENT OF FRACTURES OF 
THE LOWER EXTREMITY 


FRASER B. GURD, M.D., F.A.C.S., Montreal, Canada 


BOUT the year 1880 Owen Thomas, of 
Liverpool, attempted to permit pa- 
tients who had suffered fractures of the 
lower extremity, more especially of the 

femur, to walk with the help of the caliper, which 
today bears his name, before sufficient time had 
elapsed for firm union to take place. Thomas’ 
important contributions seem to have been for- 
gotten by surgeons until the time of the war when, 
under the stimulus of that master surgeon and 
great gentleman, Sir Robert Jones, the im- 
portance of both traction in the treatment of 
fractures and the value of early protected weight 
bearing with the help of Thomas’ apparatus 
again became recognized. 

It was a simple forward step, following the 
employment of the Thomas knee splint as a walk- 
ing caliper, to have suggested the use of a short 
caliper, reaching not to the tuberosity of the 
ischium but to the tuberosities of the tibia, as a 
convalescent appliance in the treatment of 
fractures of both bones of the leg, about the 
ankle joint, and of the foot. 

The methods introduced by Thomas and Jones 
were primarily recommended in order that pa- 
tients, in whom union of bones had progressed 
to a stage of minimal consolidation, might be 
able to bear weight without the risk of bending 
or torsion strains being transmitted to the site 
of the new callus deposition. Apparently, the 
first effort to permit weight bearing upon the 
fractured leg before such consolidation had taken 
place was attempted by Dollinger, of Budapest, 
who in 1893 described a method of applying 
plaster-of-Paris with this end in view. Dollinger 
recognized the fact that it was possible to apply 
plaster to the unpadded limb so that weight 
might be borne from the bottom of the plaster 
to the tuberosities of the tibia. In order that no 
weight whatever should be borne by the foot or 
leg below the site of fracture he placed a layer 

From the Montreal General Hospital. 


Fracture oration presented before the Clinical Congress of the 
American College of Surgeons, Philadelphia, October 16-20, 1939. 


of padding beneath the foot and between it and 
the plaster covering the sole. 

Immediately following the first phase of the 
war, that is about the end of 1918, my attention 
was directed to the contributions of Delbet, of 
Paris, who in 1915 had published the description 
of a method for reducing and fixing fractures of 
the leg and about the ankle joint. We employed 
Delbet’s method as a convalescent protective 
apparatus in the case of fractures of both bones 
of the leg after union had sufficiently consolidated 
to make it appear reasonable that some weight 
bearing upon the limb might be attempted, but 
earlier than it was deemed advisable to run the 
risk of either bending or torsion strains. An at- 
tempt was made to apply Delbet’s dressing in 
both its original manner and in the form as 
modified by us in the early treatment of fractures 
especially about the ankle joint. It was found, 
however, that if Delbet’s apparatus was applied 
soon after the date of injury the limb became 
dependent, swelling occurred in the foot and at 
the site of the windows created between the up- 
right bars and the 2 cuffs. In consequence, if 
the patients attempted to walk not only was 
there pain but linear ulcers were likely to be 
exhibited over the tendo achillis, over the tendon 
of the tibialis anticus muscle, and at the edges 
of the windows. 

The success which attended the employment 
of Delbet’s dressing in the support of incom- 
pletely united fractures of the leg impressed me 
with the feasibility of employing the upper sur- 
face of the upright cone, represented by the 
malleoli, and the inferior surface of the inverted 
cone, represented by the tuberosities of the tibia, 
as a means of transmitting weight from the former 
to the latter. Early in 1919, therefore, I began 
the application of plaster without padding in 
fractures of the foot, about the ankle joint, and 
of the leg. At the time I was not familiar with 
the contributions of Dollinger and consequently 
was not misled into the employment of a pad 
beneath the foot between it and the plaster. 
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During the Clinical Congress of the American 
College of Surgeons in Montreal, in 1926, a 
number of patients suffering from fractures about 
the ankle joint and of the os calcis were demon- 
strated walking in unpadded plaster casts a few 
days following receipt of injury. Although upon 
several occasions prior to 1928 addresses were 
presented before a number of medical societies 
in which the application of unpadded plasters to 
permit early protected weight bearing were read, 
no publication was made describing the technique 
until August, 1928, at which time I published a 
paper which had been read before the Academy 
of Surgery in Philadelphia on March 5, 1928. 

These remarks are made at this time because I 
believe it is true that I have the right to priority 
in the employment of unpadded plasters in order 
to make it possible that early protected weight 
bearing be carried out by patients soon after 
fractures of the leg, foot, or ankle have been 
suffered. Since 1928 a number of articles have 
been published in which the indications for and 
the contra-indications against the method of ap- 
plication, and the advantages and disadvantages 
of the method have been described and discussed. 

As I have reported on many occasions a 
description of the technique which we have em- 
ployed in the application of the unpadded plaster 
in the treatment of fractures of the foot and 
about the ankle joint, the procedure will not be 
described in detail here. I have also discussed 
what I believe to be the essential differences 
between my own technique and those of Delbet 
and Boehler. 

Two essentials are required before an unpadded 
plaster which will permit weight bearing may be 
applied. In the first place, accurate reduction 
should be obtained and, in the second, there 
should be no swelling of the limb whatever. A 
third desideratum is that the skin be carefully 
cleansed. We use for this purpose soap and 
water, alcohol, and a generous coating of zinc 
stearate powder. If bulla have been present, 
they are treated as indicated and their neighbor- 
hood painted with a suitable skin antiseptic. 

If the case is seen immediately following injury 
and before swelling has taken place, it is possible 
to apply the unpadded plaster at once. Since, 
however, it is unusual to see cases before swelling 
or hematoma formation, there is usually a nec- 
essary preliminary fixation period following re- 
duction. As a routine in our clinic we have for 
many years employed for this purpose the pillow 
splint which has been described previously. This 
preliminary fixation period lasts from 2 to 12 days. 
During this time disappearance of swelling from 


the limb is accomplished by raising the foot of the 
bed and, in some cases, by means of the assistance 
of baking and gentle massage. 

A discarded silk stocking, which is always 
available from the waste baskets in the nurses’ 
home, is drawn over the powdered limb. Al- 
though we are quite convinced that the method 
of application of plaster as advocated by Boehler, 
Griswold, and others, which is characterized by 
the application of a posterior molded splint first 
and finished by means of circular plaster is good, 
we have continued to use a circular cast reinforced 
by a stirrup-like band. This band strengthens 
the heel upon which weight will be borne, and 
also the ankle joint which attempts to move. 
The band extends to above the junction of the 
middle and lower thirds of the leg, because ex- 
perience has shown us that this is the part of the 
apparatus subjected to special strain. 

It is evident that in the application of the cir- 
cular turns care must be exercised so that no con- 
stricting bands of plaster be applied and that no 
dead spaces exist. Since it is of the utmost im- 
portance that there be absolutely no swelling of 
the limb, we are of the opinion that the latter 
should not be allowed to become dependent 
during the application of the plaster. Griswold’s 
suggestion that the patient be prone and the leg 
be flexed at the knee joint is admirable. 

Before the cast has set it is carefully molded 
about the malleoli and to the upper end of the 
tibia. The foot is fixed at a right angle at the 
ankle joint and, depending upon the nature of 
the injury whether external rotation, fibular 
flexion or tibial flexion, suitable pressure upon 
the os calcis and astragalus is accomplished to 
maintain reduction. The mid foot is flexed so 
that the first and fifth metatarsal heads are on 
the same horizontal plane and the longitudinal 
arch of the foot thus reproduced or exaggerated. 

Since we have noted that the majority of pa- 
tients wearing artificial limbs after amputations 
of the leg prefer to have some of their weight 
borne upon the lower border of the patella, we 
have made it a practice to carry the plaster up 
to this point in front. The posterior border of 
the cast is cut away sufficiently to permit flexion 
at the knee toa right angle. Prolonged experience 
has proved to our satisfaction that it is advisable 
to include the fifth and usually the fourth toes 
inside the plaster; because if the plaster stops at 
the base of the toes, swelling is likely to occur 
distal to the edge and painful pressure points are 
consequently likely to ensue. 

As soon as the plaster is dry a heel fashioned 
from saddler’s felt 1 to 1% inches thick is attached 











GURD: AMBULATORY TREATMENT OF FRACTURES 


to the bottom of the cast with adhesive plaster. 
The patient is then ready to walk without the 
employment of crutch or stick. 

Private patients have been advised to purchase 
custom-made boots so fitted as to go over the 
plaster. Such boots are usually so fashioned that 
they are not particularly noticeable, and conse- 
quently the patient is able to go about his 
business without being conspicuous. In Montreal 
the cost of such a custom-made boot is between 
$10.00 and $12.00. For patients who cannot afford 
such a luxury a cheap slipper-like covering can be 
made for $1.00 or thereabouts. Hospital patients 
provide themselves with either a cheap slipper or 
a large moccasin. In general, it is inadvisable to 
allow patients to wear a covering containing rub- 
ber over the cast since the moisture which 
accumulates under these conditions is likely to 
soften the plaster. 

In the treatment of fractures of both bones of 
the leg we have employed 3 methods. By some 
of our staff and in certain cases skeletal traction 
in a Thomas or Braun splint has been employed 
as an immediate method and continued from 3 to 
4 weeks or until early union has commenced. In 
a smaller number of cases we have used traction 
and distraction by means of heavy Kirchner 
wires through the upper border of the tibia and 
either the lower tibia or os calcis. If such cases 
have been seen before swelling has occurred, an 
unpadded cast in which the ends of the wires are 
incorporated is applied at once and the patient 
is permitted to start immediate weight bearing. 
This technique has been employed in transverse 
fractures in which accurate coaptation of the 
bone ends has been possible. 

Anderson and Griswold have obtained satis- 
factory results by the employment of pins in- 
serted through the upper part of the tibia and 
the os calcis. Each has designed an apparatus 
which is employed for reduction and for fixation 
of limb pending application of plaster to the skin. 

In January, 1935, Griswold reported his results 
over a one year period ending June, 1934. Of 67 
fractured legs, the double pin technique was em- 
ployed in 43. In the remainder, except for a 
small number of severe compound fractures, 
manual reduction and unpadded casts were em- 
ployed without pins. The results were, in Gris- 
wold’s opinion and with which I heartily agree, 
extremely satisfactory. He was also able to state 
that the period of hospitalization including both 
simple and compound fractures had been reduced 
to an average of less than ro days. 

Our routine method, however, has been to 
carry out reduction by means of traction, em- 
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TABLE I.—LENGTH OF TIME FOLLOWING INJURY 
AND START OF LOCOMOTION 


Days 
Both homes :of the le@.....o.. occ csces ssacccecs 18 to 25 
Ankle joint—seen immediately following injury 
ID CII Soc wisenass even sueweas asain I to 3 
Ankle joint—seen after swelling has taken place 5 to 8 
Os calcis—reduction usually third to eighth day 10 to 16 
Astragalus—astragalectomy for crush fractures.. 5 to 16 
Mid tarsal row—cuneiforms, cuboid, and 
SE ooops ccd wa coerce wis Oeaueewenes 5to8 
WR aia cciccntaecresietsacacewr ods 2to8 
RIG ea ote huicns Sitar oe are eam ees een aor 1 to 8 


ploying for this purpose what we have considered 
to be our own modification of Delbet’s sling. By 
means of this sling which grasps the os calcis at 
the point of attachment, the tendo achillis, and 
the astragalus just distal to the ankle joint, it is 
possible for the assistant to maintain traction by 
means of his body weight transmitted through 
the upper arm and at the same time to have both 
hands free for manipulation of the foot. 

If swelling is present at the time the reduction 
is carried out, a single layer of sheet wadding is 
applied to the limb, particular care being taken 
that not more than one layer be applied over the 
upper portion of the tibia or about the malleoli. 
Circular plaster-of-Paris is applied with the sling 
in position. Care is taken to mold the plaster 
accurately to the cone represented by the malleoli 
and to the upper border of the tibia. The first 
plaster is applied with the knee joint flexed about 
15 degrees and reaches to the junction of middle 
and upper thirds of the thigh. Since by this 
technique it is difficult to prevent posterior bow- 
ing at the site of fracture unless the foot is kept in 
moderate plantar flexion, this position is adopted. 

When the plaster has set, the sling is removed 
from the foot in order that pressure points arising 
from its incorporation in the plaster under tension 
may not take place. Removal of the sling is 
usually accomplished without much difficulty by 
slipping a pair of bandage scissors between plaster 
and skin and cutting the loops. The whole sling 
is then withdrawn. Following the removal of the 
sling a few turns of plaster are applied so that 
the space in the sole of the foot may be covered. 

The patient is returned to bed with the foot of 
the latter raised a distance of 8 or 10 inches in 
order that adequate circulation may be es- 
tablished as promptly as possible. On about the 
twenty-first to the twenty-fifth day the anterior 
half of the cast is removed and the site of fracture 
and limb as a whole investigated with special 
reference to the condition of the skin and the 
presence or absence of swelling. It is usually 
discovered at this time that the bone ends are 








388 SURGERY, GYNECOLOGY AND OBSTETRICS 


sufficiently fixed to prevent displacement and to 
permit movements of knee and ankle joints. At 
this time we customarily employ gentle massage 
and baking for a few days and induce the patient 
to attempt movements of the ankle joint to bring 
about dorsiflexion of foot to at least a right angle. 

As a rule, on the twenty-fifth to the twenty- 
eighth day following injury we have found that 
absolutely all edema has subsided and that fixa- 
tion at the site of fracture has become sufficiently 
stable to permit dorsiflexion of the foot without 
any tendency toward displacement or bending. 
A walking, unpadded plaster is then applied over 
a silk stocking, according to the technique de- 
scribed for fractures of the foot and ankle, but it 
is extended to about the junction of the middle 
and upper thirds of the thigh. Since, on the one 
hand, there is no necessity for the plaster fitting 
snugly to the skin above the knee joint, and on 
the other hand, on account of the ease with which 
the thigh tissues are molded, no attempt is made 
to make the plaster fit snugly at this point, 1 or 
2 layers of either sheet wadding or flannelette are 
applied between the plaster and the skin above 
the knee joint. Just before the plaster finally sets 
this upper border is turned down so that no 
cutting edge will be produced. The reinforcing 
plaster-of-Paris stirrup is carried well above the 
site of fracture so that strain on the circular 
plasters at this point will be minimized. As soon 
as the plaster has dried a felt heel is fixed to the 
bottom of the plaster as recommended for frac- 
tures of the foot and ankle. 

We have felt that it is rather important when 
the patient first begins to walk that he be in- 
structed as to the proper gait to employ. Since 
the knee and ankle joints are complementary, he 
is advised that whether the fixation extend above 
the knee or not no useful purpose is gained by 
attempting to flex the knee joint in walking. He 
is instructed to keep the injured limb at all times 
in front of its fellow so that he steps forward 
whatever distance is convenient with the plaster 
encased foot and brings the normal foot up to but 
not past the injured member. 


ADVANTAGES AND DISADVANTAGES OF 
DIFFERENT METHODS 


From the patient’s point of view there are many 
unfavorable features which may follow fracture 
of one or more of the bones of the lower extremity. 
These are: (1) Pain and possible shock to the 
nervous system; (2) loss of time; (3) expense of 
treatment, with special reference to hospital and 
surgical fees and possible apparatus; and (4) per- 
sistence of disability either for a long time or 


permanently. Prolonged or permanent disability 
may be due to deformity, delayed union, non- 
union (pseudarthrosis), interference with joint 
function, contractures and consequent interfer- 
ence with action of muscles and tendons, cir- 
culatory disturbance as manifested by swelling 
and loss of tolerance to low temperatures, and 
painful foot due to atrophy of bone and liga- 
mentous structures of either acute or chronic type. 

Those who are familiar with the technique of 
plaster application and postoperative treatment 
of patients who have suffered fractures below the 
knee believe that the above unfavorable con- 
comitants or sequel are in large measure avoided 
by the use of a technique which permits early 
protected weight bearing. 

Pain and shock to nervous system. Since it is 
possible for such persons to be out of bed fully 
dressed and to carry on many or most activities 
within a few days after injury, the effect upon 
morale is striking. The natural effects of such 
improvement in morale are to minimize the in- 
cidence of that train of symptoms commonly 
referred to as traumatic neurasthenia or even 
that more subtle symptomatology known as 
sinistrosis. 

Loss of time. By means of the application of 
unpadded plaster to the injured limb it is possible 
for professional and business men to return to full 
activity within a few hours after the time of in- 
jury in the case of fractures of the foot or about 
the ankle joint, or within a month in the case of 
fractures of the leg. The above refers to results 
in cases in which operative methods in the sense 
of piano wire or pin fixation are not used or at 
an earlier date if such methods are instituted 
(Griswold, Anderson). 

Although we have not employed in our clinic 
any of the methods, especially that of Anderson, 
which make possible early protected weight bear- 
ing in the case of fractures of the shaft of the 
femur, it would seem that such a contribution as 
that made by Anderson is the inevitable result of 
improvements in the treatment of fractures below 
the knee by a similar technique. Since Anderson’s 
description of his technique seems to prove the 
mechanical reasonableness of the multiple pin 
method, and since the results reported by him 
and the comparatively small number of surgeons 
who have employed his method are so satisfactory 
and apparently free from risk, it would seem 
likely that in the near future in certain selected 
cases, at least, we will find persons in wide spread 
parts of the continent returning to full occupation 
within a few days after having suffered a fracture 
of the shaft of the femur. 
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Although immediately following the introduc- 
tion by Smith-Petersen, of Boston, of the flanged 
nail there was a somewhat general belief en- 
gendered that such fixation would permit early 
weight bearing, and although, in fact, in many 
cases the results of partial weight bearing assisted 
by crutches were satisfactory, I believe I am 
correct in stating that today the majority of sur- 
geons have reached the conclusion that attempts 
at walking with weight bearing upon the injured 
limb in less than 3 to 4 months from the date 
of accident is inadvisable unless additional methods 
of protecting the injured bone are instituted. 

In addition to business men, clerical workers, 
physicians, surgeons, and members of the legal 
profession who, as here indicated, are able to 
return to their usual activities almost immediately 
following fractures at least below the knee, house- 
wives and mothers are usually able to carry on 
with their necessary duties with only a short 
period of absence from the home. Again, in so 
far as household activities are concerned the fact 
that domestic servants have to remain away from 
work for only a few days in consequence of a 
fractured ankle or broken foot is of importance 
both in that the routine of the household is not 
disturbed and, in so far as the injured individuals 
themselves are concerned their employment is 
maintained. Moreover, pupils and students at 
schools and universities are able to carry on with 
little time loss. In this connection, too, I should 
like to express the opinion that contrary to the 
general belief the value of such young people’s 
time is equally if not more important than that 
of older persons. 

Until such time as Workmen’s Compensation 
Boards and insurance companies have the matter 
placed before them in an adequate fashion by 
their surgical advisers it will not be possible for 
employees to return to work until final consolida- 
tion of fractures and return of function has been 
obtained. Nevertheless, the very fact that with 
the speeding up in industrial operations the 
number of accidents is likely to increase will, I 
believe, make it imperative before long that on 
the one hand savings to industry and, on the 
other hand, increased earning capacity on the 
part of the employee shall draw forcibly to the 
attention of both commission and insurance com- 
pany the importance of demanding that patients 
with fracture at least below the knee be treated 
in a manner similar to that recommended in this 
contribution. If, as seems probable, a shortage 
of labor in all directions in consequence of war 
activities becomes acute, there will be an added 
demand for the shortest possible period of lay-off, 


particularly in the case of skilled workers. Un- 
fortunately, in consequence of the past 10 years 
of inadequate employment the supply of skilled 
workers has become lamentably short. 

Expense of treatment. Recent data with regard 
to the expense to the community, the individual, 
or other organization responsible, have shown 
that the greater part of the expenditure is on ac- 
count of hospital erection and upkeep. If im- 
provement in surgical care is to result in better 
end-results and a shortening of both temporary 
total and temporary partial disability, there 
seems to be no reason why surgical fees for the 
care of individual fractures should in any way be 
reduced. If it be possible, and it is, to treat 3, 6 
or 8 persons rather than only 1 individual with 
the employment of but 1 bed, it is evident that 
the erection of new hospitals will be minimized. 
It is true, of course, that the more intensive the 
active treatment which is carried out, as is the 
case when a rapid turnover takes place, the cost 
per bed per day is increased; nevertheless, in the 
long run the cost of hospitalization in so far as 
fractures of the lower extremity are concerned, has 
been and will be enormously reduced. 

Although there will, I believe, always be a cer- 
tain demand for the employment of those pro- 
cedures which are grouped under the heading of 
physiotherapy in a small selected group of cases, 
it immediately becomes evident as soon as a 
method of early protected weight bearing is em- 
ployed that the necessity for prolonged employ- 
ment of physiotherapy is either completely 
eliminated or much reduced. 

Persistence of disability. With reference to the 
persistence of disability either for a long time or 
permanently, and this refers equally to men 
coming under Workmen’s Compensation Com- 
missions and to business executives, professional 
men, and others, this may be considered under 3 
separate headings: (1) total temporary disability; 
(2) temporary partial disability; and (3) perma- 
nent partial disability. 

Since total temporary disability is reduced for 
many Classes of persons to the matter of hours or 
days for fractures of foot and ankle, and ap- 
proximately to only 4 weeks for fractures of both 
bones of the leg, this feature of such fractures is 
in large measure eliminated. This is true although 
temporary partial disability does, in fact, to a 
certain extent take its place, although for many 
persons the disability suffered while the pro- 
tective plaster is being worn is more theoretical 
than real. Although permanent partial disability 
following fractures will never be completely 
eliminated because the original trauma not infre- 
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quently causes injuries to essential soft tissues as 
well as to bones and, although early protected 
weight bearing will not take the place of skillful 
early reduction, it is nevertheless true, we believe, 
that many of the causes for permanent partial 
disability are avoided by the employment of the 
unpadded plaster and immediate weight bearing 
and locomotion upon the injured limb. 


CAUSES OF PROLONGED OR PERMANENT 
DISABILITY 


The causes of prolonged or permanent disability 
have been stated. However, it is in order, I be- 
lieve, to make the following remarks: 

1. It is evident that with regard to deformity 
immediate skilful treatment with exact anatom- 
ical reduction of displacement as nearly as 
possible is of paramount importance. It is also 
true that in too many patients deformity, particu- 
larly of fractures about the ankle joint, develops 
secondarily as the result of too early unprotected 
weight bearing upon the injured limb. Since 
patients, who are able to carry on more or less 
completely with their usual occupations, are much 
less likely to complain of the length of time re- 
quired for complete consolidation, this secondary 
cause of deformity is not likely to complicate the 
progress of the case. 

2. The question of delayed union is one which 
has been discussed in a large measure in the 
preceding paragraph. I wish, however, to make 
the statement that in my opinion the fact that in 
practically all textbooks on general surgery the 
length of time indicated for sound consolidation 
in fracture repair is too short. Sufficient attention 
has not been paid by many surgeons to the 
differentiation of early fixation by provisional 
callus at the site of fracture and consolidation of 
sufficient strength not only to bear weight but to 
resist torsion and bending strains. There can be 
no doubt in my opinion that many patients are 
subjected to operation for bone grafting or per- 
haps other procedures with a diagnosis of delayed 
union on account of the optimism on the part of 
the attending surgeon regarding length of time 
required for consolidation of certain fractures. 

3. Non-union or pseudarthrosis with definite 
adventitious bursa formation in consequence of 
liquefaction of the osteoblastematous tissue un- 
questionably occurs and is exhibited at one stage 
during the course of bone repair. We all have 
seen such cases; nor is there any difference of 
opinion as to the necessity in such cases of some- 
what radical interference with a view to removing 
the tissue between the bone ends and usually the 
insertion of a bone graft. I believe I am correct 


in making the statement that the incidence of 
pseudarthrosis in those patients treated by sur- 
geons, who have become familiar with the 
technique of early protected weight bearing, has 
been enormously less than that encountered by 
surgeons who have continued to treat fractures 
by other methods. Our long experience of ap- 
proximately 20 years in the treatment of hun- 
dreds of fractures of the ankle joint and leg by 
means of the unpadded cast and early protected 
weight bearing has resulted in but one case of 
non-union, although during the same period many 
cases of non-union have been referred to us which 
had been treated by other methods. 

In a previous contribution I referred to an 
article by Kuentscher which unfortunately, so far 
as I know, has not been confirmed by English or 
American investigators. In this article Kuent- 
scher indicates that experiments by himself and 
others, more especially Kompecher, have proved 
that if during bone repair the new callus is kept 
under the influence of traction, pseudarthrosis is 
the result, but if under the influence of pressure 
bony union may be expected. In other words, by 
pulling the fragments asunder fibrous union re- 
sults and by pressing them together bony union 
ensues. Although in a properly applied walking 
plaster but little weight is borne upon the bone 
ends, unless serious errors in technique have been 
made, there is but little likelihood of distraction. 

Many of us are of the opinion that walking 
upon the fractured limb results in stimulation of 
bone consolidation in the same manner as that 
procedure introduced by Owen Thomas and popu- 
larized by Sir Robert Jones, namely, that of ex- 
posure and hammering the bone ends in cases of 
non-union. 

4. Space limitations do not permit a considera- 
tion of the various factors which result in inter- 
ference with joint function which follow fractures 
and the more or less inevitable and necessary 
period of fixation. It would seem evident, how- 
ever, that at least 2 important factors have an 
influence upon such unfavorable sequelz. On the 
one hand, the peri-arthritic structures, ligaments, 
tendons, and tendon sheaths, as well as other less 
specific soft structures have a tendency to con- 
tract to the position maintained during the period 
of rest. It is for this reason that a number of 
surgeons prefer to employ a method which can be 
described best as that of early mobilization (de 
Champoniére, Menell and others). The second 
important reason, in my opinion, for interference 
with joint function with the development in some 
cases of actual ankylosis is that of atrophy of 
cartilage and ligamentous structures which we be- 
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lieve takes place pari passu, with the invariable 
though usually minimal decalcification of the 
bones about the site of fracture. 

As the result of weight bearing during healing 
adequacy of the blood supply to the injured limb 
is usually maintained; in consequence, atrophy of 
cartilage, ligament, and bone is minimized and 
loss of joint function due to this cause is avoided. 
In so far as the tendons are concerned, although 
no movement is possible in a well applied cast, 
these structures attempt to move and, in fact, do 
move within a limited range. In any event it is 
unusual when fixation is removed to find any 
considerable loss of joint function. If the position 
of the joints has been properly provided for prior 
to fixation, it usually requires only a few minutes 
of active movement before complete return of 
function is established. 

5. Contractures and interference with action of 
muscles and tendons has been referred to in the 
last section. The fact that marked muscle atrophy 
occurs with shortening of the musculotendinous 
systems, which are placed at rest during the fixa- 
tion period, is recognized by everyone who has 
treated patients with fracture of the lower ex- 
tremities either in bed or on crutches with a 
dangling limb. Although a properly applied, un- 
padded plaster cast so fixes the joints of the limb 
that practically no movement takes place, such 
fixation does not prevent contraction and sliding 
of the muscles and, to a lesser degree, of the 
tendons. The fact that muscles which are induced 
to exercise against a fixed restraining force may 
be kept normal in size and activity is well known. 
Incidentally, the contracture of such muscles is of 
importance in stimulating a more nearly normal 
blood circulation through the limb as a whole. 

6. Circulatory disturbances, when the limb first 
becomes dependent after prolonged bed rest or 
following the removal of a padded plaster cast, 
are such common phenomena that they need 
hardly be referred to here. Perhaps the most 
striking observation which will be noted by the 
surgeon, who has not previously used unpadded 
casts with early weight bearing, will be the fact 
that following removal of fixation the amount of 
swelling which takes place in the limb is rarely 
more than minimal, since the application of a 
plaster about the limb after the latter has been 
completely freed from interstitial fluid evidently 
prevents stretching of the interstitial spaces and 
protects the valves of veins and lymphatics from 
strain. At the same time stasis of blood in the 
capillaries and smaller vessels is rendered im- 


possible. The necessity, therefore, for prolonged 
protection of the limb following removal of 
plaster is not necessary nor do such patients com- 
plain of discomfort during cold weather. 

7. The author has upon several occasions 
published contributions regarding the condition 
which is described as acute bone atrophy and to 
which Sudeck’s name has been applied. It is not 
my intention at this time to dilate upon what I 
believe to be the causes of the exhibition of this 
condition nor to discuss in detail its prevention 
or treatment other than to say that in our ex- 
perience the most favorable treatment for the 
condition, when exemplified in the lower ex- 
tremity, is the application of a walking cast and 
the resumption of active function in so far as 
weight bearing is concerned. The comparatively 
large number of cases of this extremely disabling 
condition, the prolongation of disability among 
patients who have been treated either in bed or, 
more especially with a dangling limb, and the 
almost complete absence of this complication 
among our own cases has convinced me that 
acute bone atrophy in the lower extremity is 
more surely avoided by the use of a technique 
which permits protected weight bearing during the 
period required for consolidation of the fracture. 

The advantages of early protected weight bear- 
ing have been indicated at some length. The dis- 
advantages are primarily two. The less important 
of these is that a certain amount of skill in the 
application of the unpadded plaster is evidently 
required. This, however, is not a difficult matter. 
The second objection is, I believe, more im- 
portant. With few exceptions the patient must 
be admitted to the hospital and, except in the 
occasional case which is seen prior to the develop- 
ment of swelling, bed rest with suitable support 
and posture must be available for a few days until 
all interstitial fluid in the affected limb has been 
dissipated. I believe, moreover, that re-admission 
to the hospital for change of plaster when the 
latter wears out will in the long run prove more 
satisfactory and consequently desirable. 

A sufficiently large number of patients have 
been seen who have worn the iron stirrup type of 
heel such as has been recommended by Boehler, 
and also the felt heel as recommended by me to 
be able to state with assurance that patients who 
have worn both forms of apparatus are unani- 
mously in favor of the felt heel both as far as 
actual ease of locomotion is concerned and 
specifically with regard to the wearing of a 
suitable boot or other foot covering. 











PRIMARY AND SECONDARY TENDON SUTURE 


A Discussion of the Significance of Technique in Tendon Surgery 


MICHAEL L. MASON, M.D., F.A.C.S., Chicago, Illinois 


ISCUSSION of surgical technique is 
often considered to belong more to 
the art than to the science of sur- 
gery; however, in tendon repair correct 

technique, based upon principles derived both 
from experimental data and clinical observation, 
is imperative if we hope to secure primary undis- 
turbed healing. We have busied ourselves a great 
deal with the factors and safeguards which make 
for complete asepsis. Dressings and other sup- 
plies are checked and rechecked; safeguards and 
rules provide the utmost assurance humanly 
possible that “‘sterile’’ and ‘“‘aseptic’”’ mean ex- 
actly that. But we have been so occupied with 
the bacteriological side of surgery that we have 
tended to neglect the technique of handling 
tissues. It is of course important that no bac- 
teria be introduced into wounds, that possibly 
even the air in the operating room be sterilized; 
but it is also important that the surgeon does not 
kill or impair the vitality of living cells. Unless 
the surgeon is willing to take the time and has the 
patience to work slowly and carefully to develop 
what Bunnell has so aptly called the “‘atraumatic’”’ 
technique, he cannot hope to secure successful 
results in the surgery of tendons of the hand. In 
few fields of surgery do minor disturbances of 
wound healing interfere so seriously with the end- 
result as in tendon repair. 

Much has been said about the gentle handling 
of tissues but until we analyze just what we mean, 
we are likely to go on crushing, bruising, and de- 
vitalizing tissue without realizing that methods 
of handling tissues, which may yield satisfactory 
healing in such procedures as herniotomy or 
appendectomy, may prove a complete failure in 
the case of tendon surgery. Small bits of necro- 
tizing tissue distal to ligatures, small hematomas 
and collections of serum, even an occasional 
stitch abscess, if these do not give rise to serious 
infection, may not impair the result of a herni- 
otomy. However, such is not the case when we 
come to the repair of tendons. The great com- 
plexity of the tissues of the hand, the lowered 
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temperature because of its peripheral situation, 
and its vulnerability to infection, coupled with 
the peculiarities of healing of tendon itself make 
this field a difficult one in which to obtain primary 
healing. Each step in the handling of tissue from 
preparation of the skin to closure and application 
of the dressing and splint is important and has 
evolved often, we must confess, rather by painful 
trial and error than by intelligent prescience. 
The instruments and suture material are rela- 
tively simple. Few if any special instruments are 
required. The large tissue forceps, hemostats, and 
needles so commonly used, however, are too 
coarse for tendon repair, and heavy ligatures and 
sutures cannot be used. Hemostats of the mos- 
quito or Halsted variety without teeth enable the 
surgeon to catch bleeding vessels accurately with- 
out grasping large amounts of surrounding tissue. 
Fine tissue forceps with teeth, such as Adson for- 
ceps, are excellent for handling tissues, while very 
fine tissue forceps without teeth are useful in 
picking up the delicate nerve or tendon sheaths. 
Senn retractors with small, narrow, smooth blades 
on one end and fine ‘“‘cats-paw” on the other, 
and a second type of small ribbon retractors 
with somewhat broader blades, are very useful. 
Aneurysm needles and fine curved ligature car- 
riers are valuable for passing tendons about bones, 
as are also small Reverdin needles with blunt 
ends. Fine bladed spatulas often serve well for 
retracting tendons, nerves, and blood vessels 
during dissection. Scissors of the manicure type 
enable the surgeon to cut silk ligatures close to 
the knot. For suture and ligature material there 
is no doubt in my mind as to the advantages of 
plain untreated silk. There is some lack of clarity, 
however, as to the sizes of silk which should be 
used in tendon repair. Much of this confusion is 
due to the fact that manufacturers of surgical 
silk do not follow a uniform system of identifying 
sizes. Some brands go by letters and some by 
numbers, and very seldom do we find any two 
identical. The silk should be fine, much finer than 
any catgut, except possibly No. 0000 or o0000 
catgut. Size A Corticelli sewing silk, or even 
finer in this or other brands is strong enough for 
ligatures, for subcutaneous closure, and even for 
suturing tendon when little tension is expected. 
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When a stronger tendon suture is required, size 
D in Corticelli or a similar or even somewhat 
finer suture in one of the so called surgical silks 
is sufficiently strong. For very fine appositional 
sutures, especially for nerve suture and for appo- 
sitional tendon sutures the No. oocooo black silk 
on straight atraumatic needles is excellent. 

The needles should also be small so as to cause 
a minimum disruption of the tissues. Short 
straight Carrel arterial needles are excellent for 
introducing the tension sutures into the tendon. 
Fine round needles are occasionally valuable in 
tendon repair in a limited space and are used for 
subcutaneous closure. 

For too long a time our entire concept of skin 
preparation has been an attempt to sterilize it by 
means of germicidal chemicals, and the test of 
the efficiency of an antiseptic agent was its ability 
to kill bacteria in the test tube. For a long time 
we quoted the values of antiseptics in phenol 
equivalents, disregarding its irritative action on 
the skin or its effect on healing afterwards. The 
efficacy of skin preparation is determined by 
taking cultures from the surface and evaluating 
the antiseptic according to the number of bac- 
terial colonies which appear after its use. It 
appears to me that the real test of the efficacy 
of skin preparation is postoperative healing. No 
matter how carefully the skin is prepared it does 
not remain sterile long; we depend eventually 
upon the skin itself to protect the tissues from 
external noxious influences. Regardless of bac- 
terial cultures we are looking for healing and not 
necessarily for sterility per se. Obviously a skin 
antiseptic cannot be perfect; chemical steriliza- 
tion of steel is nearly impossible and it has been 
shown that chemical sterilization of catgut is not 
reliable. We should, therefore, prepare the skin 
in such a way that while we remove as many bac- 
teria as possible, we still do not injure it so that 
it can no longer cope with organisms present. 

Studies carried out by Koch on the compara- 
tive efficacy of skin preparation in clean cases, in 
which the nature of postoperative healing has 
been taken as the criterion, have shown quite 
definitely that there are fewer wound disturb- 
ances with soap and water preparation of the skin 
than following tincture of iodine, picric acid, or 
other commonly used agents. A similar study, 
made by Allen, Gibbs, and myself, of 881 “clean” 
appendectomies in a consecutive series of 1000 
cases at Passavant Memorial Hospital, has 
shown that wound infection or disturbance in 
healing occurred 14 times or 3.00 per cent of 466 
cases following iodine and alcohol preparation; 
2 times or 1.03 per cent of 194 cases following picric 


TABLE I.—DISTURBANCES OF WOUND HEALING 
IN 881 CONSECUTIVE “‘CLEAN’’ APPENDEC- 


TOMIES 
Cases 
. No. of with wound Per- 
Skin preparation cases disturbance _ centage 
Tincture of iodine .. 466 14 3.00 
Picric acid.......... a 194 2 1.03 
Soap and water.......... 221 I 0.54 


Table: Correlation between wound healing in 881 ‘‘clean” appen- 
dectomies in a total of tooo consecutive cases. Included are all dis- 
turbances in wound healing: all serious and trivial infections, serous or 
bloody discharge of over 48 hours’ duration, etc. 


acid; and once or 0.54 per cent of 221 cases 
following soap and water preparation of the skin. 

Obviously, when so many factors have to do 
with wound healing, we cannot claim that a 
lowered incidence of wound disturbance can be 
ascribed to the skin preparation alone. It is evi- 
dent, however, that the use of soap and water 
has not been associated with an increased number 
of wound infections, but that, on the contrary, 
primary healing has taken place in over 98 per 
cent of patients so prepared. The absence of irri- 
tative phenomena, the natural appearance of the 
skin, and the reactionless postoperative healing 
following careful washing with soap and water 
are so much of a satisfaction to the surgeon that 
I doubt if he would give it up. It must be under- 
stood that the soap is not simply painted on the 
skin in the same fashion as an antiseptic. It is 
used in no way as an antiseptic; it is used to 
cleanse the skin mechanically. This manner of 
preparation is somewhat more time-consuming 
than painting with an antiseptic; it requires a full 
10 minutes just as does surgical scrubbing of the 
hands and should be done as thoroughly and 
carefully. It cannot be done with a stiff brush or 
coarse gauze but with soft cotton. The soap 
should be non-irritating; the tinctures and various 
germicidal varieties are much inferior to the 
simple, white, cake soap. Except in case of emer- 
gency it is well to give the hand a preliminary 
washing in warm, soapy water for about 20 
minutes the day before operation, to rinse the 
hand in warm sterile water, and to cover it with 
a sterile dressing. Preceding the cleansing the 
hand is shaved if necessary and particular atten- 
tion should be paid to the nails which are cut 
short and cleansed with nail file and brush. Prepa- 
ration of the skin in this manner provides the 
surgeon with a surgically clean field untrauma- 
tized by antiseptics through which he may safely 
perform an extensive surgical repair. 

There are certain principles to be followed in 
making primary incisions, in enlarging wounds, 
or excising scars of previous procedures. In gen- 
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Fig. 1. Skin incisions on the hand should avoid the 
midline and should follow as closely as possible the lines 
of skin creases. They should be planned so as to produce 
flaps which overlie the site of nerve and tendon suture. 


eral, incisions on the hand are made in such a 
way that the resultant scar does not contract and 
lead to loss of function. If possible, we must avoid 
scars in the midline of fingers or wrist, and scars 
which run at right angles to flexion creases. In- 
cisions should be so planned that the line of ten- 
don repair is overlaid by a flap provided with a 
generous amount of subcutaneous tissue and not 
by the line of skin suture. For example, the 
tendons in the carpal tunnel are exposed by a 
bayonet-shaped incision (Fig. 1). The palmar 
limb of the incision follows or is parallel to one 
of the longitudinal palmar creases; at the wrist it 
continues transversely parallel to or along a trans- 
verse carpal crease to the radial or ulnar border 
of the wrist. From the wrist it continues up- 
ward on the medial or lateral side of the forearm 
curving slightly toward the midline. If the sur- 
geon exerts gentle traction with sponges on the 
skin while cutting through it, the subcutaneous 
vessels may be seen, grasped with fine hemostats, 
divided, and ligated as the incision is deepened 
(Fig. 2). The skin incision is carried deeply 
through the subcutaneous and deep fascia so that 
the flap is provided with a thick vascular and 
fatty layer of tissue, to provide both a good blood 
supply for the skin and a good subcutaneous 
covering over the underlying site of :epair. While 
raising the flaps the skin is handled as gently as 
possible; it should not be crushed with hemostats 
or tissue forceps. With a little practice the skin 
can be retracted with one blade of a tissue for- 
ceps, a technical point which we have learned 
from Barrett Brown. It is seldom necessary to 
grasp the skin except occasionally during closure. 


Incision on the dorsum of the wrist is similar 
to that on the volar surface (Fig. 1), i.e., a radial 
or ulnar longitudinal incision over the meta- 
carpus, a transverse incision across the carpus, 
and a longitudinal continuation upward on the 
forearm. Exposure of tendons in the palm should 
be made if possible through a transverse incision 
in the distal part of the palm and through a longi- 
tudinal incision in the proximal part. Exposure 
of tendons in the fingers follows the same prin- 
ciples. Flaps should be made here also, and this 
may be accomplished by combining lateral longi- 
tudinal with transverse incisions. The guide 
points for the lateral incision are the ends of the 
transverse digital creases which insure that the 
incision lies well back from the volar surface. We 
may uncover the whole of the tendon in the finger 
by a single longitudinal incision, but it is better 
to cross the finger transversely near a flexion 
crease and continue the longitudinal incision 
along the opposite side. By combining such an 
incision on the finger with a transverse incision 
in the palm we can uncover the whole digital 
course of the flexor tendons and be provided with 
a good skin and subcutaneous flap to cover them. 
Exposure of the flexor tendon of the thumb is 
made on the same principle, as are also incisions 
for exposure of the extensor tendons on the 
dorsum of the fingers. 

It is usually the case, however, that instead of 
elective incisions the surgeon must make com- 
promises either with a wound already present or 
with a scar, and must adapt the exposure to the 
conditions present. The surgeon must still avoid 
the midline, strive to secure flaps to cover the 
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Fig. 2. While making the skin incision the surgeon 
exerts traction on the skin, exposing the subcutaneous 
vessels which are clamped, divided, and ligated. 














MASON: PRIMARY AND SECONDARY TENDON SUTURE 


site of operation, and provide these flaps with as 
much subcutaneous tissue as possible. Each sit- 
uation is different and the surgeon’s ingenuity 
often is taxed to find the best solution to the 
problem. A few examples will show the possi- 
bilities of such adaptation. The most frequent 
wounds of the fingers and wrist are transverse 
and are seldom of sufficient size to allow ade- 
quate exposure and repair (Fig. 3). To enlarge 
them, as is so frequently done, by a longitudinal 
incision transverse to the center of the laceration 
is a grievous error, since it produces a crucial 
wound with 4 flaps which come together in a 
point at the center. The tips of these flaps are 
difficult to oppose accurately, are poorly vascu- 
larized, and tend to become necrotic. The longi- 
tudinal line of skin closure following such a pro- 
cedure directly overlies the site of tendon repair 
and contracts during healing. 

Enlargement of an original transverse wound 
may be made by means of longitudinal incisions 
distally and proximally from either end of the 
original wound. If it is necessary to cross the 
carpus and go down into the palm, this may be 
done, as outlined, by a transverse incision parallel 
to one of the carpal creases and continued as a 
longitudinal incision on the hand. A transverse 
wound on the fingers or in the palm also may be 
enlarged by longitudinal incisions from one or 
both ends of the original wound. 

In the case of scars from the original wound or 
following previous operations, the problem may 
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Fig. 3. .Wounds of the hand and forearm are usually 
transverse and may be enlarged to provide better access 
by incisions from either end, as indicated by dotted lines. 


be more complicated (Fig. 4). It may be advan- 
tageous to include the scar in the incision (Fig. 
4a) and in this instance the cutaneous scar should 
be excised back into healthy tissues so that the 
resultant skin edges are soft and are provided 
with a good layer of subcutaneous fat. At times 
it may be advantageous to ignore the original 
scar altogether and make the exposure through 





Fig. 4. 
b, it may be ignored and the incision may follow the line of choice; c, the scar may 
be excised and resutured and the incision of choice made. 


a, A scar from a previous operation may be incorporated in the incision; 








the site of election (Fig. 4b). In such cases the 
scar will be situated on one of the flaps and will 
be undermined in raising the flap. Care is neces- 
sary in undermining the scar so that the surgeon 
does not injure adherent nerves and tendons on 
the one hand or leave the scar too thin on the 
other, thus compromising the blood supply and 
running the danger of necrosis. It may be wise 
occasionally, if the scar is very thin, to excise and 
suture it rather than risk its subsequent necrosis 
(Fig. 4c). 

Careful hemostasis is necessary not only for 
good visualization of the operative field but also 
for the prevention of hematomas and oozing 
into the tissues after closure. Frequent sponging 
should be avoided, since no matter how carefully 
we sponge and avoid wiping the operative field, 
a certain amount of tissue damage is done. In 
the case of the hand we are able to maintain a 
bloodless field as long as necessary to perform 
even the most extensive repair. By means of a 
blood pressure apparatus the surgeon can control 
bleeding, can maintain a definite known pressure 
over a broad area of the arm, and can release and 
reapply it at will. I cannot say just how long the 
pressure of 250 to 260 millimeters of mercury can 
be maintained, but we have never found it necessary 
to release it until the operation has been com- 
pleted. The amount of pressure necessary to con- 
trol hemorrhage varies somewhat from patient to 
patient, but is usually 250 to 260 millimeters of 
mercury even in young children. The pressure is 
not continued without interruption for the 2 or 
3 hour period of the operation. It is interrupted, 
however, in the interest of hemostasis rather than 
because we fear its continuous maintenance. 
During an operation under sphygmomanometer 
hemostasis of 250 millimeters of mercury blood 
vessels are visualized, venous oozing appears, and 
bleeding points are grasped and ligated as the 
operation proceeds. As soon as the dissection has 
been completed, i.e., as soon as tendons and 
nerves have been located and freed and the sur- 
geon has outlined his plan of repair, the cuff is 
deflated and gauze pressure is maintained on the 
wound for several minutes. As soon as the cuff is 
released a marked active hyperemia occurs and 
gauze pressure must be kept up until this begins 
to subside, at which time the gauze is removed 
and bleeding vessels are grasped and ligated. 
After all active bleeding has been controlled the 
pressure cuff may be reinflated and the repair 
completed in a bloodless field. Since the dissec- 
tion has been accomplished no more vessels are 
divided. Tissue oozing cannot be controlled com- 
pletely by ligation and in order to prevent this 
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oozing after closure of the wound, the blood pres- 
sure cuff should not be released until the pressure 
dressing has been applied. The closed wound is 
covered with a large amount of fluffed gauze and 
occasionally a sea sponge, which is bandaged on 
snugly. The surgeon then elevates the arm and 
adds further pressure with his hands and the cuff 
is deflated and removed. The manual pressure 
and elevation are maintained for a few minutes, 
corresponding approximately to the time of active 
hyperemia and the finger tips are watched to see 
that circulation returns promptly. When the pa- 
tient is returned to his room the arm and hand 
are kept elevated on a pillow. In one instance 
following extensive dissection of an arteriovenous 
tumor, the hand was suspended from an overhead 
frame to discourage venous congestion. 

There is a temptation to wrap the blood pres- 
sure cuff too snugly about the arm and compress 
the superficial veins so that they cannot be emp- 
tied by elevation. If this congestion occurs, 
the operative field will be flooded continually by 
venous oozing even though arterial influx is pre- 
vented. Should this complication occur the cuff 
must be removed entirely and reapplied since we 
are only wasting time by going on with the opera- 
tion. 

The manner of grasping and ligating bleeding 
vessels is an important detail. The hemostats 
should be small, so that they grasp only the 
bleeding point and not large amounts of sur- 
rounding tissues (Fig. 5). All tissue distal to the 
ligature becomes necrotic and must be absorbed; 
and if such necrotic points are multiplied many 
times during an operation a large amount of non- 
viable tissue is left in the wound. If a consider- 
able length of vessel extends beyond the point of 
ligation, the excess should be removed since it 
also is non-viable. Ligation should be done with 
very fine silk and the ligature ends cut right on 
the knot, so as to leave a minimal amount of 
foreign material in the wound. 

During the operation serum, blood, cellular 
débris, and foreign matter from the atmosphere 
collect within the wound. The operating room 
lights, even though of the so called ‘‘cold” va- 
riety, shine down on delicate exposed tissues and 
the moisture from the tissues is removed by the 
circulating air. All of these factors, débris, heat, 
and drying, especially during an operation lasting 
for several hours, are of importance and should 
be minimized as far as possible. They may be 
controlled largely by frequent irrigation of the 
wound with normal saline solution. The sponges 
used during the operation should be wrung out 
in salt solution, and exposed nerves and tendons 
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Vessels to be ligated should be caught with fine 


Fig. 5. 
forceps close to the tip as in B, ligated close to the end and 
the ligature cut short. In A the forceps have caught the 
vessel and surrounding tissues, all of which distal to the 
ligature are destined to become necrotic. 


should be kept covered with moist sponges since 
they are very sensitive to heat and drying. 

Closure of the wound so as to ensure prompt 
primary healing demands accurate apposition of 
the skin under a minimum of tension. It de- 
mands also a minimum of trauma to the skin 
edges by tissue forceps, retractors, heavy sutures, 
and large needles. The subcutaneous tissues 
should be brought together with fine silk so as to 
provide a soft, non-adherent bed and also to 
take some of the tension from the skin sutures. 
The skin sutures should be fine; I prefer fine to 
medium horse hair on fine curved cutting needles, 
placing first a series of interrupted sutures at 1 
inch intervals and then a running suture taking 
bites at intervals of about 1% inch. It should not 
be necessary to exert much traction to secure 
accurate edge-to-edge closure. 

The skin suture line should be covered with a 
few thicknesses of moist gauze to absorb any 
serum which may ooze from the wound. If the 
edges of a crease are allowed to come into apposi- 
tion at places where the skin is folded on itself, 
such as occurs at the wrist or at the proximal 
flexion creases of the fingers, a sort of intertrigo 
occurs, superficial necrosis may develop, and in- 
fection take place. This complication may be 
prevented if the edge of a small gauze sponge is 
pressed into the crease so as to keep it separated 
(Fig. 6). Similarly the fingers should be kept 
slightly separated by gauze if they are to be com- 
pletely covered by the dressings. 

The postoperative care of the wound cannot 
be simply a routine, for upon this may depend 
the outcome of the operation. A tiny seam of skin 
necrosis may heal if properly cared for, but if 
neglected may ruin a most extensive repair. A 
thin skin flap may survive if pressure is correctly 
maintained upon it; if this is neglected, the flap 
may become necrotic. In such cases the flap is 
dressed as a free skin graft with sea-sponge pres- 
sure which is left undisturbed from 5 to 8 days. 
It is seldom necessary to examine the wound 
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Fig. 6. Dressings pressed into skin creases at the wrist 
and bases of the fingers, and sponges between the fingers 
prevent maceration. 


until it is time to remove the sutures. However, 
I occasionally look under the dressings on the 
fifth postoperative day if there is reason to sus- 
pect that there has been a subcutaneous collec- 
tion of serum, that an area of skin necrosis is 
present, or that some of the skin sutures are too 
tight. If a subcutaneous collection of serum has 
occurred, it may be possible to release it and by 
application of pressure prevent its reaccumula- 
tion. If a small area of skin necrosis is present it 
may be cleansed, the cuticle if loosened over it 
may be removed, a moist gauze sponge laid over 
it to favor drainage, and the pressure reapplied. 
By keeping the area clean and maintaining pres- 
sure to favor the return of circulation, the ne- 
crosis may be prevented from extending. Skin 
sutures in the palm are best left undisturbed for 
12 to 14 days since healing of the thick palmar 
skin is quite slow. It is my usual practice to cut 
the continuous suture in a number of places about 
the tenth postoperative day, remove it about the 
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Fig. 7. Diagrammatic representation of manner of 
healing of tendon. A, First week; proliferation of peri- 
tendinous and intratendinous connective tissues. B, 
Second week; tendon cell proliferation and obliteration of 
gap. C, Third to fourth week; consolidation of gap tissues 
and beginning stages in adaptation of surrounding tissues 
to subserve gliding function. 


twelfth day, and remove the interrupted sutures 
on the fourteenth day. But there is no routine 
about it. If at any time a suture seems too tight 
it is cut, although it is not necessarily removed. 

Such in brief are some of the general principles 
of operative technique applicable to all types of 
surgery, but a sine qua non for successful tendon 
repair. There are, however, certain peculiarities 
of tendon which must be taken into considera- 
tion. Its long parallel bundles of collagenous 
fibers have tremendous strength but fray and 
separate if the tendon is pinched or squeezed and 
ordinary sutures pull out easily. The blood supply 
of the tendon is relatively scanty, its longitudinal 
vessels are scarcely enough to care for its ordinary 
needs, and they tend to diminish with advancing 
age. Vessels entering by way of mesotenon or 
paratenon may be very plentiful in such places 
as the wrist or dorsum of the hand but are quite 
scanty in such places as the volar surface of the 
fingers. The sutured tendon is always under some 
tonic pull from the muscle above so that even 
when immobilized on a splint absolute quiet can- 


not be obtained, nor can we be certain that even 
if we could secure absolute quiet it would be 
advisable to suppress muscle tonicity entirely 
following tendon repair. 

The manner in which tendon heals gives us 
some clew to the principles of repair (Fig. 7). 
When divided tendon ends have been united by 
suture, reparative processes start within the first 
24 hours. They begin in the intra- and peritendi- 
nous connective tissues which proliferate across 
the site of union and into the gap between united 
tendon stumps. Not until the fourth or fifth day 
is there evidence of actual increase in the number 
of tendon cells; the union which exists at this 
time and the effective union for the first ro to 14 
days is provided for by the thickened and prolif- 
erated connective tissue elements. By the end 
of the second week the gap is bridged by pro- 
liferated tendon and from then on the surround- 
ing tissues tend to revert to their original function 
of serving as a gliding mechanism. During the 
early stages of repair the tendon must become 
attached to the surrounding tissues. If these 
early vascular attachments are derived from 
dense fibrous or bony tissue, firm adhesions are 
almost certain to form and the tendon becomes 
frozen in its course. If the attachments are de- 
rived from fatty or areolar tissue, they tend to 
loosen slowly and eventually permit free motion. 
Tendons surrounded by synovial sheaths receive 
blood supply through thin mesotenons and are 
partly or entirely surrounded by dense bony and 
fibrous tissue or osteofibrous tunnels. The flexor 
tendons in the fingers represent this type and, 
as is well known, offer the poorest prognosis of 





Fig. 8. Division of extensor pollicis longus near base of 
proximal phalanx. Patient first seen 3 days after injury; 
too late to suture. Thumb splinted in extension for 5 
weeks with complete healing and functional return. 
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all the tendons on the hand following repair. The 
other group of tendons are those surrounded by 
paratenon, i.e., by lax, areolar tissue from which 
fibers and blood vessels run directly into the 
tendon. The extensor tendons on the dorsum of 
the fingers and distal half of the metacarpus be- 
long to this group. The paratenon covered ten- 
dons are well supplied with blood, run through 
areolar tissue which limits retraction, and present 
an excellent prognosis after repair. In fact it has 
been our observation that the dorsal tendons often 
heal spontaneously if properly splinted (Fig. 8). 
The sheath covered tendons on both the volar a a : ase ei 
and dorsal surfaces of the wrist have good meso- _,,Tif,2.,pxcsion of window in Ghrous deta sheath so 
tenons, with the possible exception of the ex- Longitudinal, and C, cross sections of finger before excision 
tensor pollicis longus, and with the exception of show line of suture entirely surrounded by osteofibrous 
their short course through the carpal tunnel are _ tissue to which the healing tendon becomes firmly united. 
surrounded on all sides by loose areolar tissue. Band R. Coresponding sections folowing easson of 
Such tendons heal well after proper repair and _jts circumference is in contact with fatty areolar tissue. 
with a minimum of adhesions. Within the car- 
pal tunnel itself the flexor tendons are confined of the circumference of the tendons there is fatty 
within a narrow osteofibrous channel and dense or areolar tissues. 
adhesions are likely to occur unless some meas- The flexor tendons on the volar surfaces of the 
ures are taken to insure that at least along part fingers present a difficult problem of repair. There 
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Fig. 10. Method of repair of flexor tendons when divided in the digital sheath. A, 
Short accessory incisions permit exposure of divided tendon in finger and palm. B, 
The proximal stump of the sublimis tendon is shortened and allowed to retract, or 
is fastened by side-to-side suture to the profundus tendon. The distal stump of the 
sublimis tendon is excised well distal to proposed line of tendon suture. C, After 
suture of the flexor digitorum profundus tendon, a window about % inch long is ex- 
cised from the fibrous sheath over the site of repair. When the skin is closed the 
fatty subcutaneous tissues close over the area of suture. 
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are in reality 3 tendons, the profundus and the 2 
slips of the sublimis, tightly enclosed in a dense 
canal. On the deep surface of the tendons are the 
periosteum of the phalanges and the dense cap- 
sules of the interphalangeal joints, while on the 
lateral and volar surfaces of the tendons is the 
tough fibrous tendon sheath (Fig. 9). The sheath 
is just large enough for its contents and provides 
scarcely enough space for the repair of one tendon. 
The line of tendon suture becomes adherent to 
the walls of the tunnel and function is greatly 
reduced if not entirely obliterated. All surgeons 
are agreed that the profundus only should be 
repaired and the frequently meager success of 
primary suture has led many surgeons to advise 
against it and to advocate secondary repair by a 
graft in all cases. It has seemed to me that repair 
should be possible if we could insure a fatty bed 
for the healing tendon and in several recent cases 
of primary repair the following procedure was 
carried out (Fig. 10): The sublimis stumps were 
excised distally and proximally and the profundus 
sutured in the usual manner. The fibrous sheath 
was then excised over the area of repair for a dis- 
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Fig. 11. J. S., age 6, Passavant 
Hospital No. 36237, April, 1938. Cut 
with broken glass at base of left ring 
finger; division of both flexor tendons 
and one digital nerve. Primary suture 
within 2 hours after injury by method 
shown in Figure 10; a, at time of 
admission; b, 3 weeks after repair at 
time of removal of splint; c, 3 months 
after injury. 


tance of about 4 inch above and below the 
suture line so that when the wound was closed 
the united tendon lay directly against fatty sub- 
cutaneous tissue. In the few instances of imme- 
diate repair in which this procedure has been 
carried out a successful result has been obtained 
(Fig. 11). 

There are numerous methods of tendon suture 
and each is enthusiastically recommended by its 
proposer. We have tried a number of methods, 
choosing those which have seemed to meet the 
requirements of ideal suture: namely, that it has 
a firm anchorage in the tendon, produces a mini- 
mum of disruption, does not burden the tissues 
with a great amount of suture material, leaves 
the opposed tendon ends free of suture material, 
and, lastly, does not leave knots between the 
stumps. During the past year we have been using 
a method of suture which Dr. Harvey S. Allen 
and myself have tested out experimentally (Fig. 
12). It meets the requirements here enumerated 
and has proved satisfactory both experimentally 
and clinically. No. 6 or 8 twisted silk (tensile 
strength 4% to 6 pounds) is used on straight 
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arterial needles. A small bundle of peripheral 
tendon fibers is caught about 1 centimeter above 
the tendon end and the suture is knotted about 
it. The suture is then passed straight through the 
tendon to come out on the opposite side at a level 
about % millimeter higher than the level of the 
knot. A second length of suture material is tied 
about a small bundle of peripheral tendon fibers 
just below the point of emergence of the first 
suture, and is then passed through the tendon so 
as to come out on the opposite side directly above 
the knot of the first suture. The long ends left at 
the knot on either side are then cut short and the 
other ends given a slight pull so as to be sure they 
are firm. Similar sutures are placed in the oppo- 
site stump and the tendons approximated by 
tying the corresponding sutures. After the tension 
sutures have been tied the tendon ends may be 
accurately apposed by a few sutures of No. oo0000 
nerve silk. The mechanism of attachment of this 
suture is quite simple; each half of the suture 
pulls straight across the tendon and is prevented 
from slipping by the knot of the other suture over 
which it rides. The line of pull is thus transferred 
from a longitudinal to a transverse direction so 
as to run at right angles to the tendon instead of 
parallel to its fibers. It does not encircle or con- 
strict the tendon, but simply produces an inden- 
tation at one point on either side. The blood 
supply of the halves of the tendon lying to either 
side of the transverse course of the suture is not 
disturbed. The opposed ends are free of suture 
and there is no foreign material between them. 

When confronted with a recent tendon injury, 
the surgeon must decide whether or not to per- 
form primary repair. There is no question as to 
the more favorable prognosis of primary repair 
of divided tendons. There is also no question as 
to the poor prognosis of secondary repair follow- 
ing failure of a primary one. If the surgeon, 
therefore, is not reasonably certain that primary 
repair can be accomplished, it is much better 
judgment simply to close the wound and plan on 
secondary repair in a clean wound. The decision 
to perform primary suture must be made on a 
consideration of several factors. It is usually un- 
wise to attempt primary repair of tendons if the 
wound is over 3 or 4 hours old when first seen. 
In case of flexor tendons on the fingers probably 
not over 2 hours should have elapsed. If this 
limit has been passed and if the limit of 6 or 8 
hours has not been passed, the wound may be 
cleansed and closed but the tendons should not 
be sutured. 

The possible sources of wound contamination 
should be taken into account. We fear especially 





Fig. 12. Method of tendon suture in which the longi- 
tudinal pull of the sutures is converted into a transverse 
pull across the center of the tendon. 


contamination with bacteria from human sources, 
and if we have reason to believe that such or- 
ganisms have gained entrance into the wound it 
is unwise to undertake tendon suture. Curiously 
enough human acclimatized bacteria seldom gain 
entrance at the time of injury; the usual open 
wound seldom harbors them. The human bite 
wound, injuries with postmortem or operating 
room scalpels, and pins used on septic cases are 
the only such wounds at all commonly encoun- 
tered. However, such bacteria may gain entrance 
as secondary invaders after the injury and every 
effort should be made to search out such possible 
sources. Careless first aid treatment, emergency 
dressings with soiled linen, handkerchiefs, and 
towels, careless probing with fingers or unsterile 
instruments, hasty ligation of bleeding vessels 
under questionable asepsis, and droplet con- 
tamination must be considered. It is unwise to 
attempt primary repair if incomplete surgery 
has been done elsewhere even though the patient 
is seen well within the time limit. One unfor- 
tunate experience has forced me to defer tendon 
repair if an antiseptic has been poured into the 
wound at the time of first aid. Lastly, the sur- 
geon should have at his disposal the assistance 
and equipment to carry out the operation. To 
attempt delicate tendon repair with the large 
forceps and sutures which form the only equip- 
ment of many operating rooms is not only useless 
but may rob the patient of the only chance of 
obtaining a functioning result. 

However, if the various conditions briefly out- 
lined can be met, primary repair of divided ten- 
dons is indicated. It is my conviction that almost 
any wound may be carefully cleansed and ren- 
dered surgically clean provided it is seen early 
and is not contaminated with human acclimated 
bacteria. I do not desire, at this time, to discuss 
the general principles of the management of open 








wounds, which have been the subject of several 
recent papers by Reid, Koch, and others. Pri- 
mary tendon suture is postulated on initial care 
such as these men have outlined. It must be 
understood of course that in some cases the re- 
moval of devitalized tissue, the need for obtaining 
skin covering, or other complications of the open 
injury may preclude primary tendon repair. How- 
ever, in the absence of such complications and if 
the other prerequisites are present, primary ten- 
don suture may be safely undertaken. 

The propitious time to perform secondary re- 
pair will depend mainly upon 2 factors: the con- 
dition of the tissues of the hand and the manner 
of healing which followed repair of the original 
injury. If the wound was closed and if it healed 
by primary intention, tendon suture may be 
safely undertaken 3 to 4 weeks later. If, how- 
ever, there was a mild inflammatory reaction or 
a simple staphylococcic infection, we should wait 
6 to 8 months after the infection has subsided 
and the wound has completely healed. If a severe 
spreading infection was present, particularly if 
streptococcal in nature, an interval of 12 to 18 
months should elapse between the cessation of 
the reaction and the time of secondary repair. 
There are no infallible tests to indicate whether 
or not the tissues are free of bacteria, and it is 
only by experience that we have arrived at these 
time intervals. In a few cases some lesser proce- 
dure such as division of the collateral ligaments 
of the metacarpophalangeal joints has been done 
as the first step in repair and this has served as a 
test of operability. 

The conditions of the tissues must also affect 
the decision as to time of secondary suture. We 
must certainly wait until the induration has sub- 
sided and the skin and subcutaneous tissues are 
free and soft. The joints moved by the severed 
tendons should be freely movable since it is use- 
less to repair tendons if the fingers are stiff. It 
not infrequently happens that several weeks or 
even months of physical therapy may be re- 
quired to get the tissues into a proper condition 
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to permit operation. In some instances it may 
be necessary to mobilize joints operatively, par- 
ticularly the metacarpophalangeal joints in which 
case division of the collateral ligaments is often 
successful. In some instances dense adherent 
scars must be excised and pedicled flaps placed 
over the area so that subsequent tendon repair 
may be accomplished through loose fatty tissue. 
Secondary tendon repair often requires a con- 
siderable amount of planning, and the surgeon 
who undertakes it should try to visualize the 
various procedures and their probable sequence. 
He should, however, realize that he is not dealing 
with stereotyped procedures, that he should be 
ready to meet conditions as they present them- 
selves at the operating table, and he will often 
be required to make his final decisions as to pro- 
cedures only after the dissection has been com- 
pleted. 
SUMMARY 

Successful tendon repair on the hand, whether 
it be primary or secondary, will depend upon 
attention to many apparently trivial details. The 
surgeon should strive as hard to master an 
atraumatic technique as he does to ensure asepsis. 
The atraumatic technique must be followed from 
the time the skin is prepared for operation until 
the patient is finally discharged from care. Dur- 
ing operation the greatest pains should be taken 
to prevent tissue injury, either mechanical or 
chemical; to ensure hemostasis, and to avoid 
tissue devitalization. Special attention should be 
given to details of dressing the wound and to 
postoperative care. Tendon suture itself is based 
upon a knowledge of the manner of tendon healing 
and a method of suture has been described. Pri- 
mary repair is always advisable if the surgeon 
can secure the wound early enough, and can 
assure himself that contaminants from human 
sources have not entered the wound. Secondary 
repair may be undertaken when the surgeon is 
confident that the wound is free of bacterial con- 
taminants and the tissues of the hand have re- 
gained normal consistency. 
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RECONSTRUCTIONS IN NON-UNITED FEMORAL 
NECK FRACTURES 


OTTO J. HERMANN, M.D., F.A.C.S., Boston, Massachusetts 


ON-UNION of intracapsular fractures 

of the femoral neck still occurs. A 

good many of such patients get along 

quite well with painless fibrous union 

—one good authority rated such cases in his clinic 
as 75 per cent—but the remainder do not func- 
tion at all or function with crippling pain. These 
non-unions present problems for solution. There 
are also patients who have union but who are in- 
valid cripples because of pain on weight-bearing 
or even at rest. This pain is due to a complicating 
arthritis or to a process of disintegration taking 
place in the femoral head following internal fixa- 
tion by nailing or by other forms of metal fixation. 

It is obvious that some type of constructive or 
destructive operation is necessary to give these 
patients painless and functioning hips. It is evi- 
dent, however, that because of local or general 
contra-indications some of these unfortunates can- 
not be operated upon and must finish their lives 
as best they can, with crutches, ambulatory 
splints, pelvic belts, or even wheel-chairs, or in 
bed. The fair and good surgical risks can be given 
relief and a varying degree of restoration of func- 
tion by some type of reconstructive hip operation. 

From our personal limited experience with hip 
reconstruction we believe that there is no univer- 
sal method. We agree with Brackett, one of the 
great pioneers in this field, who stated in a recent 
discussion on this topic in referring to the operat- 
ing surgeon, that “The important factor is his 
choice of procedure.’ To select as best we can, 
we have learned that we should and must have 
detailed and intimate experience with and knowl- 
edge about the various accepted methods of hip 
reconstruction before we attempt to do any work 
in this field. 

When we analyze present day methods we find 
that, in the main, they are surgically old and tried, 
with some excellent modifications and, naturally, 
designated with new names. The original Whit- 
man, Brackett, Lorenz bifurcation operation and 
even the hole-drilling principle in the treatment of 
non-united fractures first promulgated by Daniel 
Brainerd in the fifties of the past century, are the 
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forerunners of the modifications by Colonna, Mag- 
nuson, McMurray, Shantz, and Bozsan’s hole- 
drilling operation in non-united hip joint frac- 
tures. We have found these latter procedures, 
which we shall endeavor to evaluate from various 
angles, plus the hip fusion operation to be sound. 

The Colonna type of reconstruction. This consists 
in (1) the sectioning close to their insertions of all 
the muscles attached to the region of the greater 
trochanter with preservation of a thin fibromus- 
cular tissue over the upper end of the bone; (2) 
the removal of the head; (3) the placing of the 
upper extremity of the femur deeply and firmly 
within the acetabulum and the transplanting of 
the gluteus medius and minimus group of muscles 
downward on the shaft of the femur as far as they 
will reach, and the secure fastening of them to the 
bone; (4) after wound repair and dressing, the 
application of a plaster-of-Paris spica with the leg 
in about 20 to 30 degrees of abduction; (5) at the 
end of 4 weeks the cutting away of the lower pos- 
terior half of the cast in the affected leg so as to 
allow knee flexion several times a day; (6) the re- 
moval of the entire cast in the sixth week and the 
placing of the leg in a special type of foot sling 
hitched to a Balkan frame and the institution of a 
special series of exercises; and (7) the use of 
crutches at the eighth week and direct weight 
bearing 1 to 2 weeks or more later, depending on 
the individual case. 

The Magnuson method (modification of the 
Brackett method). We believe with Magnuson 
that this method combines the best features of the 
Brackett and Whitman operations. The essen- 
tials of this procedure are: (1) The exposure by 
the Smith-Petersen approach; recently we have 
adopted the Callahan approach; (2) the removal 
of fibrous tissues between the fractured ends and 
then a test made to ascertain whether the head 
is viable or non-viable; (3) the hollowing of the 
head in the form of a cone, pointing upward and 
slightly backward; (4) the rotation of the femur 
inward, and with a thin-bladed chisel the removal 
of the trochanter in a line sloping from the base of 
the neck of the shaft; (5) the rounding of the end 
of the shaft in the same curve as that in which the 
head has been hollowed out; (6) the abduction of 
the leg so that the upper end of the shaft may be 
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pried into the head; (7) the reattachment of the 
trochanter to the shaft on the cut surface so that 
it is moved downward and outward and held in 
that position by heavy silk ligature; (8) the appli- 
cation of a plaster-of-Paris spica which is retained 
for 8 to 12 weeks, and occasionally longer as we 
have experienced; (9) the removal of spica, but 
the legs are kept in some abduction; (10) finally, 
periodic clinical examinations and check-up roent- 
genograms to determine when actual direct weight 
bearing can be started. 

The various direct bone grafting, pegging, and 
hole-drilling methods. These we believe need not 
be described since they are so varied. Suffice it to 
say that when we decide to use such a procedure 
we combine them—the direct inlay graft together 
with bone chips, as well as hole-drilling. Such 
operations are followed by the use of plaster-of- 
Paris spica fixations for 10 to 14 weeks and then 
the use of crutches and protective ambulatory 
splints until definite firm union has been estab- 
lished. 

The McMurray osteotomy. This is a bifurcation 
operation based on the suggestion of Lorenz in 
which the shaft of the femur is transferred directly 
under the lower margin of the acetabulum and 
head of the femur. The chief purpose of this oper- 
ation is to change a shearing force into a direct 
one. The following are the steps in this operation: 
(1) A 6 inch incision is made along the lateral side 
of the upper end of the femur in the trochanteric 
area. (2) The fracture site is exposed so as to place 
the osteotomy line accurately. (3) An oblique 
osteotomy is performed beginning on the outer 
side of the shaft, generally about the lower end of 
the greater trochanter and ending above the tip of 
the lesser trochanter. (4) The upper end of the 
shaft of the femur is pried and shoved inward un- 
til the cut end is under the acetabulum and fem- 
oral head. This is followed by repair of the wound. 
(5) A plaster-of-Paris fixation is used for a period 
long enough to ensure union at the site of the oste- 
otomy. This fixation of the limb is in the neutral 
position in very slight abduction in order to pre- 
vent the development of knock-knee following re- 
moval of the plaster cast. Fixation is maintained 
generally 314 to 4 months. The knee is kept in 
slight flexion so that the degree of rigidity is 
decreased. 

The hip fusion method. This we have done gen- 
erally by means of Hibbs’ method or with some 
modification when the head had to be removed or 
was useless. In these cases our former chief, Dr. 
Cotton, combined Hibbs’ fusion operation with 
Albee’s old plan of squaring. Following the fu- 
sion, a plaster-of-Paris spica is applied and re- 


tained until fusion is established. As a rule, this 
takes 12 to 16 weeks. Then a walking spica is ap- 
plied or if fusion is quite firm a protective ambu- 
latory splint and crutches, or simply crutches are 
used. No direct weight bearing is permitted until 
union has been firmly established clinically and 
roentgenographically. 

These then are the reconstructive operations for 
non-union of femoral neck fractures which we 
have used in the course of the past decade, and the 
following is an evaluation of each method based 
on our own experiences: 

The Colonna method (10 cases). The patient 
must be a good operative risk for this procedure. 
The chronological age need not be a deterring fac- 
tor. The patient must, in the surgeon’s judgment, 
be able to withstand a good amount of surgical 
trauma. The fracture site should show definite 
absorption of the femoral neck or head; the less 
femoral neck remaining, the easier the operation 
and the better the result. This method can also be 
considered in cases in which the head of the femur 
is dead. Arthritic changes in the hip are not con- 
ducive to a good result with this type of recon- 
struction and therefore rule out this operation. 

The following is what we have found in 7 suc- 
cessful Colonna cases: The bed and hospital con- 
finement was shorter than by any of the other 
methods we have used. The average was 6 weeks 
in bed with another 2 weeks up and about the 
ward before discharge. Patients left the hospital 
under their own power with the aid of a crutch or 
cane depending on their confidence and readjust- 
ment ability. The average shortening in these 
cases was a scant inch; 3 had 34 of an inch, 3 had 1 
inch, and 1 had 1% inches of shortening. We 
found this shortening to be of no material conse- 
quence. It could be corrected with a slightly 
raised heel. Internal and external rotations at the 
hip were quite limited; abduction ranged from 
25 to 45 degrees, adduction from 20 to 25 degrees. 
The flexion at the hip was good and extension nor- 
mal. Patients could stand alone on either leg. 
They had painless hips and could walk ordinary 
distances without fatigue or discomfort though 
with a slight limp. They had, however, some so- 
cial and physical discomforts. They complained 
of inability to put stocking and shoe on the 
affected leg, and protracted sitting, as at card 
table, movies, etc., caused a sense of stiffening and 
discomfort in the affected hip. 

To arrive at this result the patient must go 
through a fair amount of severe surgical trauma; 
but the period of hip and leg fixation is compara- 
tively short asare bed confinement and hospitaliza- 
tion, which are important items when we know 
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as in other procedures, what prolonged fixation 
and bed treatment will do to a patient locally and 
generally. It is also an important factor from an 
economical standpoint which today is the concern 
of both patient and hospital. 

The 3 unsuccessful cases were the following: 


CasE 1. This was a poor choice. Before operation the 
patient showed some degenerative changes ane absorp- 
tion) and following operation these changes progressed. 
However, final fusion set in and today the patient has a 
stiff and fairly comfortable walking hip. She has to use a 
cane and can walk quite well. 

CASE 2. This case we do not know exactly how to clas- 
sify. It was a real problem. The patient had a severely 
painful, non-united femoral neck fracture of the left leg 
(even on lying down) with an already fused knee joint on 
the affected leg, and 2 fused elbow joints all due to an old 
infectious arthritis. After some observation and persistent 
pleading on the patient’s part, a Colonna operation was 
decided upon in order to give her at least a somewhat mo- 
bile joint with the hope that it would not fuse later. The 
operation was performed. The hospitalization in this case 
was very long for a Colonna case—16 weeks. This was due 
chiefly to the difficulty the patient had in readjusting her- 
self and getting confidence in going about on crutches. 
However, despite her general arthritic condition she did 
finally succeed in getting around. The following is a copy 
of our brief notations in this case in the 1 year follow-up 
examination: 

‘Patient still uses crutches. This is because of left knee. 
painful right knee, and hip. She can sit with comfort in 
chairs but needs help to get up. She prefers sitting on arms 
of lounging chairs because of comfort and ability to get up 
under own power. The left hip (the Colonna hip) is pain- 
less. Has only occasional soreness in it. Can put weight on 
left leg without having pain. Rotation limited. Flexion 
and extension at hip are good, free, and painless through 
limited range. Patient finds she has to bear most of her 
weight through the crutches on left leg because of pain in 
her right knee and hip.” 

CAsE 3. This was an instance of failure due to subluxa- 
tion of the upper end of the femoral shaft after operation; 
subsequent attempts at replacement were only fair. Con- 
valescence was protracted; hospitalization lasted 5 months 
and the patient was on crutches for g months. This case is 
now coming through fairly well and for a curious reason. 
Check-up roentgenograms have shown ossification in the 
capsule and 18 months after operation the patient could get 
about with a cane on a painless hip. Nature has fashioned 
an excellent shelf for the femur. 


This case taught us the great importance of 
snugging the upper end of the femoral shaft into 
the acetabulum and seeing that it is kept there 
while wound repair, dressing, and spica fixation 
are going on. We have found that the leg should 
be kept in at least a 20 to 25 degree abduction 
spica fixation. It also proved to us the importance 
of utilizing the capsule in the later wound repair. 

The Magnuson operation (5 cases). As previ- 
ously mentioned, this procedure combines the 
best features of the Whitman and Brackett opera- 
tions. It should not be considered in cases com- 
plicated by arthritic changes, or by any suspicion 
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of cartilage degeneration, irregularity, or in cases 
in which the head of the femur is dead. We are 
also of the opinion that non-united fractures of 
over 1 year’s duration, or having no femoral neck 
left are also poor risks for this operation. From 
our 3 successful cases by this method we collected 
the following data: 

The method required a very careful selection of 
cases. It involved somewhat more surgical trauma 
than the Colonna method. The fixation of the hip 
and leg and the bed confinement were quite long— 
10 to 16 weeks. The patient left the hospital from 
the end of the tenth or twelfth to the eighteenth 
week. He left under his own power using crutches 
or an ambulatory Thomas splint and cane. He 
was bearing direct weight on the affected hip from 
the sixth to the ninth month. At that time the 
patient had a solid union of the reconstructed 
neck and head. He had a hip joint that was 90 
per cent and more normal; it was as nearly normal 
as one could expect from a reconstruction. 

The 2 poor results were and are unfortunate. 
Neither fracture united. There was absorption at 
the reconstructed site soon following the opera- 
tion. Both patients were over 60 years of age, 
chronologically and physically. The non-united 
fractures were of 12 and 16 months’ duration. 
One of these patients has since died and the other 
is up and about as a crutch invalid but has a pain- 
less hip. 

These were the cases which caused us, when 
considering the Magnuson method, to avoid non- 
united fractures of over 12 months’ duration and 
in elderly people. Two of our successful cases 
were also benefited by these failures in that we not 
only chose them more carefully but in addition to 
the reconstruction we did the Bozsan’s hole- 
drilling and crammed in some bone chips at the 
reconstruction site. 

Bone grafting and allied methods (3 cases). The 
selection of non-united hip fracture cases for bone 
grafting, bone chips, and hole-drilling, we believe, 
must be made early and with due care to the 
general condition of the patients. They must be 
above average physically in order to withstand 
successfully the prolonged spica and bed confine- 
ment. The femoral heads should be in good con- 
dition and some of the neck should remain. Here 
again, those patients with arthritic changes or 
tendencies, or with any joint irregularity, should 
not be selected for these procedures. 

Our comments on our 3 successful cases are as 
follows: 

The non-united fractures were of 6% to 8 
months’ duration. The femoral heads were all in 
good condition and a fair amount of femoral neck 











406 SURGERY, GYNECOLOGY AND OBSTETRICS 


remained. On one we did a simple, thorough 
cleaning out of the fibrous tissue between the head 
and neck, and crammed the resulting gap with 
bone chips. The 2 others had not only the hole- 
drilling, as advocated by Bozsan, but also inlay 
grafts and bone chips. In these cases spica fixa- 
tion was maintained from 12 to 16 weeks and hos- 
pitalization lasted 14 to 18 weeks. All these pa- 
tients left the hospital wearing protective ambu- 
latory splints and using either one crutch or a 
cane. Direct weight bearing averaged from 6 to 
8 months. The knee joints in the affected leg in 
2 of these patients lengthened the convalescence 
and delayed return to normalcy. The third pa- 
tient had limited knee motion at operation and 
this limitation persisted. The hips in 3 patients 
had practically normal range of function which 
was better than in the successful Magnuson cases. 

The simplicity, ease, and non-shocking quality 
of these allied methods impressed us markedly 
and made us aware that early recognition of non- 
union and early decision as regards stimulating 
therapy should and must be sought. 

The osteotomy procedure (2 cases). As in the pre- 
ceding methods, arthritis and other degenerative 
joint changes rule out this operation. We have 
not much to say here since it is only during the 
past year that we have used this method in our 
non-union hip therapy. We followed the McMur- 
ray technique. This method was chosen for only 2 
patients because they were deemed poor risks for 
the prolonged and severe surgery of other meth- 
ods. We can say that the simplicity of the osteot- 
omy, etc., appeals to us. Moreover, if, as McMur- 
ray, Schantz, and Schumm report, the successful 
end-results, which are of a goodly percentage, 
give a high degree of painless hip function which 
is nearly normal in many cases, this method may 
supplant those requiring more severe and destruc- 
tive surgery to accomplish their ends. We cannot 
give an opinion on this for we have practically no 
experience with the method. The only 2 patients 
we had died sometime following the operations. 
The one feature we do not like about this proce- 
dure is that the period of fixation and hospitaliza- 
tion is too prolonged for such poor surgical risks 
although they do possess a good chance to survive 
the operative procedure itself. 

The hip fusion operation (3 cases). To date we 
have used this fusion method in only those non- 
united cases in which definite arthritic or other 
joint changes are shown. Again, our experience is 
limited but it has been most satisfactory. Success- 
ful end-results were obtained in 2 and in a third 
patient successful outcome followed a secondary 
stimulation. 


Of course, the successful end-result is a stiff 
hip with the social and physical discomforts very 
similar to those after a good Colonna end-result. 
At least, that is how we have viewed it. To attain 
this result, however, the patient does have to go 
through severe surgery, a protracted spica fixa- 
tion and hospitalization, varying in our hands 
from 12 to 16 weeks. These are serious factors 
which we must face before selecting such a proce- 
dure which is so tempting because the percentage 
of failures following its use is lower than for any of 
the other present day methods. 

This then is the evaluation of our experience 
with the reconstruction methods for use in non- 
united femoral neck fractures. It is true the num- 
ber of cases is apparently small for almost a dec- 
ade of work. Unfortunately, this is not due to the 
scarcity of non-united fractures; it is due to the 
difficult task of selling an operation to such poor 
cripples, who already have had their share of fixa- 
tion and hospitalization, and to the selection of 
the cases. [n our whole series we had but 2 deaths. 
The comparatively low mortality in these cases in 
which the surgery often is devastating is due prob- 
ably to the careful pre-operative preparation, the 
well selected and conducted anesthesia, and to the 
postoperative care. 

The percentage of successful end-results is quite 
discouraging. We have been tempted to adopt 
hip fusion as our routine method for it offers the 
highest percentage of so called good end-results, 
and also because of the fact that occasionally pro- 
gressive postoperative changes in a hip operated 
upon by another method may convert an appar- 
ently good end-result into a poor one. As Colonna 
has stated somewhere, we would be sacrificing the 
convenience of motion to the greater strength and 
more practical use of painless weight bearing. A 
universal “‘stiff hip” idea, however, does not and 
should not satisfy us. We must and should keep 
on endeavoring to select the operation for the in- 
dividual—the operation which will result in that 
type of hip function which that particular patient 
needs. But if there are intra-articular or extra- 
articular contra-indications for that procedure, we 
should select the one which will insure a stable, 
painless hip. It should be stated that there will be 
times when the surgeon finds, on actual visualiza- 
tion of the hip joint, conditions other than he ex- 
pected. He must be ready to discard any pre- 
conceived plan of procedure and adopt one that 
is better adapted to the actual local conditions, 
thus ensuring a better end-result. 

The good results we had in our cases make us 
wish that earlier recognition and immediate appro- 
priate treatment could be made. This is a job for 
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the pathologist, the surgeon, and the roentgen»lo- 
gist. Dr. Ferguson, of New York, has done some 
excellent roentgenographic work in the diagnosis 
of pre-coxa-plana cases. Why could not someone 
do the same with non-united hip fracture cases? 
If early diagnosis of non-union, i. e., in the first 4 
or 5 months, could be made, we are sure that some 
immediate, appropriate, stimulating treatment of 
a simple nature would be all that would be re- 
quired. It would no doubt give the patient a 
practical normal hip and would obviate, in the 
great majority of cases, the need of any type of 
hip reconstruction as is the case when the hip 
fracture is allowed to go to frank non-union. 

In conclusion I would once more refer to 
Brackett who said: “There is now need of special 
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study and observation particularly by collection 
of end-results to aid in the application of the meth- 
ods which we already have to the various types of 
cases and to act as a guide in the choice of the 
method of treatment.” 
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THE TRACTION TREATMENT OF FRACTURES OF 
THE OS CALCIS 


JOHN DUNLOP, M.D., F.A.C.S., Pasadena, California 


HE value of traction treatment unques- 

tionably means whether a satisfactory 

reduction may be accomplished, whether 

it is a better method of reduction than 
a purely manipulative one, and also, whether the 
results are more satisfactory than when an ar- 
throdesis is performed. 

Many methods of reduction with the use of 
traction have been devised, some of them very 
recently, but the outstanding method, and the 
one on which many of the newer suggestions are 
based, is without doubt that of Lorenz Boehler, 
a description of which was first published approxi- 
mately ro years ago. In brief, it consists of break- 
ing up the impaction as thoroughly as possible, 
and then with a system of fixed traction, drawing 
the fragments into as nearly a normal position as 
possible. When this is accomplished, as proved by 
roentgenograms, the fragments are pressed to- 
gether laterally to overcome their spread and to 
accomplish impaction in this replaced position. 
At first, traction was continued after fixation of 
this remolded mass in a plaster cast, but later 
Boehler discontinued the traction after fixation, 
and allowed all the pins to remain for extra 
fixation. The after treatment consists of plaster 
fixation until bony union has taken place, and 
walking is encouraged as early as possible with 
the use of a walking iron attached to the plaster. 
This he termed “the walking cast” and its main 
object is to maintain the proper muscle tone and 
to enhance circulation. 

Previous to Boehler’s suggestions as to treat- 
ment, little had been done since Cotton recom- 
mended the breaking up of the impaction and 
reimpacting the fragments, especially the trouble- 
some mass protruding below the external malleo- 
lus which was thought to be the most disabling 
feature. So anxious were surgeons to find a possi- 
ble solution for this seriously disabling injury that 
Boehler’s method became popular almost over 
night. Boehler’s paper gave a very detailed tech- 
nique for every step in his procedure, and it seemed 
that at last a way to restore these injured men to 
their former usefulness was at hand. 

Presented in the Symposium on Fractures and other Trauma 


before the Clinical Congress of the American College of Surgeons, 
Philadelphia, October 16-20, 1939. 


The method was widely if not wisely used. 
Seemingly it was employed without a very clear 
understanding of the real significance of the 
problem at hand, and the end-results of the aver- 
age cases so handled showed very little improve- 
ment in the amount of permanent disability. 

This condition led to a very considerable 
amount of real investigation as to why this seem- 
ingly accurate method of reduction failed to give 
the expected and hoped for results, and from this 
has come a much clearer conception of the injury 
and many suggestions as to how the problems 
may be solved. 

Boehler, in his early papers, formulated a 
classification of the types of fractures. He classi- 
fied them according to the portion of the bone 
affected by the fracture, the deformity resulting 
from the involvement of certain areas, just how 
each problem was to be handled, and its pos- 
sibility of correction. 

It was probably because of excessive enthusi- 
asm that the profession did not take in fully the 
many problems connected with this method and 
so were not prepared to handle the many pitfalls 
encountered. Much of this work was unques- 
tionably done without a full realization of its 
magnitude. Asa result, there has been a tendency 
to develop other methods rather than to deter- 
mine and correct the weaknesses found in Boeh- 
ler’s procedure. From all this uncertainty much 
good has come and will continue to come as our 
statistics of end-results become more accurate and 
helpful. 

In a broad way, for the sake of study of the use 
of traction in reduction, we must classify the frac- 
tures lending themselves to such a treatment into 
2 main groups: Those not entering the joints of 
the os calcis, and those which do enter the joints, 
more especially which enter the subastragalar 
joints. 

The superior surface of the os calcis contains 
2 distinct facets or articulating surfaces, which 
have an important bearing on comminuted frac- 
tures of the body of the bone, as will be shown 
later. 

Fractures of the posterior portion of the os 
calcis, that is, that portion of the body posterior 
to the subastragalar joint, and spoken of as the 
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Fig. 1 

Fig. 1. A diagnostic sketch of the subastragalar joint and 
the midtarsal joints. The unbroken outlines of the facets 
marked 1, 2, 3, and 4 show the joints opened from the lat- 
eral side and plantar flexion of the forefoot. The dotted 
lines of the misplaced bones and facets following fracture 
show the change in relation to the facets, which is the chief 
factor in producing a stiff and painful subastragaloid joint. 
The basis for this sketch was taken from Conn’s article, 
“Fractures of the Os Calcis,” in The Journal of Bone and 
Joint Surgery, April, 1935. 

Fig. 2. A schematic drawing showing 2 common types of 
longitudinal fracture. The fracture marked E£ is a separa- 
tion of the sustentaculum tali with rotation of the main 
portion of the os calcis. It is this rotation and separation 
which destroys the normal relation of the articulating 
facets and produces pain and reduced function of the sub- 
astragalar joint. The fracture marked F demonstrates a 


tuberosity, as a rule are the more simple types to 
deal with. They may be split fractures, where the 
fracture line extends longitudinally through the 
bone from the back forward, or they may pass 
directly across the bony mass. They may become 
impacted and shortened in the long axis, spoken 
of as being telescoped, and they may be com- 
minuted. They always affect the contour by 
destroying the so called tuber-joint angle, as 
described by Boehler, and they may spread as the 
result of a split and give a broadened appearance 
to the heel. 

The treatment of this type of fracture consists 
of restoring the tuber angle by traction. The 
results from such reductions are usually quite 
satisfactory. The lateral masses are replaced by 
lateral compression; the spring action of the foot 
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Fig. 3 


longitudinal fracture of the tuberosity not entering the 
joint, and is a frequent cause of bone pressure with accom- 
panying pain below the lateral malleolus. 

Fig. 3. The under surface of the sustentaculum tali. 
The calcaneoscaphoid ligament marked G when disrupted 
from its normal course as a result of fractures of the susten- 
taculum is a frequent cause of pain in the midtarsal joint. 


is regained, and so the normal line of weight bear- 
ing is restored. 

The greater problem is found in the type of 
fractures entering the subastragalar joint whether 
of the split or the crush variety; practically all 
are comminuted. These are difficult to diagnose 
and to reduce accurately, and have a high per- 
centage of disability as well. 

Most writers regard the fractures of the sus- 
tentaculum tali as being a distinct type, but when 
the anatomy is considered there is little basis for 
separating it in its classification from the other 
split fractures of the body of the os calcis. The 
anterior facet is largely, though perhaps not 
wholly, on the superior surface of the sustentacu- 
lum; and when this shelf is split off from the 
main body of the bone, the articular facet is 








410 SURGERY, GYNECOLOGY AND OBSTETRICS 


entered by the fracture line, and the relation be- 
tween the anterior and posterior subastragalar 
joint facet is lost, which immediately makes for 
joint malalinement with all of the subsequent 
difficulties. 

Since a large part of the body weight is carried 
on the sustentaculum, when it is loosened the foot 
is thrown into pronation, which also rotates the 
body of the os calcis into pronation. This results 
in bony impingement of the lateral side of the 
body against the lateral malleolus, and in addi- 
tion, produces a rotation action at the anterior 
end of the os calcis at the calcaneocuboid joint 
with disruption of the function of the calcaneo- 
scaphoid ligament. 

The inferior calcaneoscaphoid ligament is 
always subject to injury in fractures involving 
the sustentaculum tali and is apt to be so in frac- 
tures of the neck or head of the os calcis in which 
it articulates with the cuboid. Fractures involv- 
ing these structures must necessarily affect the 
complicated rotary and lateral movements of the 
forefoot. It was continued painful movement in 
these joints, associated with pain in the subas- 
tragalar joint, which prompted Conn to do his 
triple arthrodeses. 

In doing a reduction by traction, such as 
Boehler recommends in this type of case, there is 
no way of knowing when an exact reposition of 
fragments has been accomplished; and if the com- 
pression clamp is applied to produce impaction, 
it is just a question of luck if perfect reposition 
and impaction occur. 

Conn, who has reported his findings on opening 
these joints for subsequent arthrodeses, states, 
“‘An operative exposure has frequently disclosed 
serious articular disruption, when the roentgeno- 
grams were nearly or completely negative for 
joint involvement.” And further, “We have 
come to consider any appreciable loss of lateral 
motion in the subastragalar joint, or the presence 
of thickening and untoward bone on the external 
surface of the tuberosity of the os calcis, as diag- 
nostic of disruption of all of the reciprocal articu- 
lations of the calcaneum, irrespective of the 
roentgenographic findings.” We have visible 
proof by this very conscientious observer of the 
effects of fractures entering these joints. 

When there are several longitudinal splits, espe- 
cially when the lateral cortex is separated, the 
problem of breadth and pressure beneath the 
malleolus becomes increased; and the disrupted 
peroneal tendons, which lie in a groove in this 
plate, split off from the lateral cortex. 

In the care of this type of fracture then, it 
would seem that if these fragments could be per- 


fectly replaced and pressed together to produce 
impaction so that they would hold their proper 
relation, a satisfactory repair would result. 

Theoretically, this is correct but there are two 
stumbling blocks. First, it has been impossible 
to determine when this perfect reposition has 
taken place. So far, roentgenograms have not 
given this information satisfactorily. Second, an 
impaction of fragments inaccurately reduced is 
fata] to a painless result. 

The other type of fracture entering the joint is 
even more severe and holds out little chance for 
a reduction, and a very poor prognosis should be 
admitted from the first. In this group un- 
doubtedly the highest disability ratings occur. 
These are the comminuted crush fractures affect- 
ing especially the articulating surfaces of the sub- 
astragalar joints. If the fracture lines enter the 
joints or separate the facets, we know that the 
mechanism of that joint is interfered with, that 
is, that the different joint surfaces no longer act 
in unison; and should the fracture lines heal with 
this discrepancy, they can never work again with 
their former smoothness. In most instances these 
joint surfaces are pressed down into the underly- 
ing cancellous bone and become impacted there. 

The disimpaction of these fragments becomes 
a real problem, since there is no way of holding or 
bringing force to bear on the individual frag- 
ments. Cotton attempted to disimpact them by 
the blows of a hammer on the side of the bone. 
Yoerg seems to have been successful with manual 
manipulation, but the problem still remains 
difficult in the hands of the average surgeon. 

This difficulty has led to many attempts at 
open reduction to pry the impacted articulating 
facets up into their normal position, but these 
attempts have not received great popularity. 
Apparently, the success of any attempt at a per- 
fect restoration of these badly comminuted frag- 
ments into the joints, which means ability to use 
the foot in a normal way with full function and 
without pain, is an improbability. 

Accepting this as true, what then should be 
our goal as to a satisfactory result? We may say, 
an ability to walk with as little pain as possible. 
How can we find a yard stick with which to 
measure the disability? We should have some 
generally accepted standard. It may be that the 
State Industrial Accident Commissions will sup- 
ply us with this standard. Then we could deter- 
mine if what we are doing produces results which 
come up to the standard; and if not, we may in- 
vestigate and find out where we have failed and 
develop methods of care which will improve our 
results. Since the great majority of such acci- 
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TABLE I.—-ESSENTIAL FEATURES OF RECORD 
OF FRACTURE OF OS CALCIS 
1. History and type of injury (fall or explosion). Age 
and weight. 
2. Time elapsed between accident and time of reduction. 
3. Types by x-ray finding: (a) intra-articular or extra- 
articular, (b) comminution, (c) tuber angle depressed, (d) 
foreshortening. 
4. Exact type of treatment—specify clearly. 
5. Time elapsed before weight bearing following reduc- 
tion. 
6. What type of apparatus, if any, used after weight 
bearing has been started. 
7. Time elapsed between injury and return to duty. 
8. Percentage of disability—as rated by Industrial Acci- 
dent Commission. 


dents occur in industry, we hope that the infor- 
mation which we seek will be forthcoming, not 
in only one state but in all states. 

It is a generally accepted fact that of all in- 
juries, the fracture of the os calcis is the most 
disabling one a man in industry can sustain. It 
might amuse you, as it did me when making in- 
quiries through a state insurance company, to 
find that no separate records were made of this 
injury, and that there were no statistics of any 
kind available. 

Much information unquestionably could be 
obtained which would be of inestimable value in 
solving our problems if we could induce all of our 
State Industrial Accident Commissions and the 
leading insurance companies handling compensa- 
tion work to co-operate in gathering more accu- 
rate records, not only of the exact type of frac- 
ture sustained, but of what was done to overcome 
the malposition of the fragments, and how suc- 
cessfully this procedure of reposition had been 
accomplished. It could then be determined just 
how successful surgeons have been in the applica- 
tion of any given recommended type of treat- 
ment. I believe every case record should include 
the points shown in Table I. 

The following is a quotation from Reich in 
regard to this: “In the discussion of the end- 
results very few of the writers have expressed an 
opinion as to what their criterion of good results 
actually is. Since the subastragalar joint has 
been the determining factor as to disability, the 
question has always arisen whether or not there 
is pain in the joint on weight-bearing, and as a 
corollary the patient has complained of less pain 
the greater the limitation of motion.” 


CONCLUSIONS 


Traction has proved to be an excellent way of 
reducing fractures of the tuberosity where the 
comminution is not too great to allow a proper 


grasp of the fragments, so that the tuber-joint 
angle can be reduced and the spread of the bone 
can be compressed to normal. 

Traction has been of great assistance in reduc- 
ing fractures of the body of the os calcis entering 
the subastragalar joint. The amount of success 
obtained depends upon thoroughness of disimpac- 
tion, accuracy of replacement of the fragments 
before compression with the clamp, followed by 
sufficient fixation to allow firm bony union. 

There is always bound to be some uncertainty 
as to the result from the closed method of reduc- 
tion in all cases of fractures of the os calcis when 
the fracture lines enter the subastragalar or cal- 
caneocuboid joints, or where the ligamentous 
support of the astragaloscaphoid joint has been 
disturbed, because of inability to obtain accurate 
roentgenograms by any means of roentgenography 
now at hand. 

When the Boehler traction method of reduc- 
tion has been strictly followed, the permanent 
disability rating has been greatly reduced espe- 
cially in the less severe fractures of the tuberosity. 

It must be understood that to accomplish a 
good result by the use of traction for reduction in 
fractures of the os calcis, one must have a thor- 
ough knowledge of the pathology and a keen 
appreciation of the use of the tools at hand. It 
is not a method to be attempted by the unini- 
tiated and can serve no good purpose in his hands. 
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CHEST INJURIES 





FRANK B. BERRY, M.D., F.A.C.S., New York, New York 


ITH the constantly increasing pace 

in civilization there is an accom- 

panying rise in the incidence and 

importance of trauma in our lives 
and work. This stream of traumatic medicine and 
surgery flows to us from 2 sources: the ordinary 
accidents of civil life and occupational and com- 
pensable injuries. The first group arises out of a 
clear sky, as it were, with no background whatso- 
ever; the second comes to us already surrounded 
by an aura of compensation and social security. 
The streams unite as the accident occurs and then 
diverge again, the first to healing, permanency of 
injury, or death, perhaps with future legal com- 
plications; the second terminates similarly, but in 
addition, slips back into the mists and uncertain- 
ties of insurance and compensation with the same 
possibility of late legalistic developments. The 
thorax, with its contents, is a region of the body 
frequently exposed to injury. The proper treat- 
ment of this trauma is at times of extreme ur- 
gency, and pre-existing conditions and slips in 
therapy may play an important part in the se- 
quelz. Although this presentation is concerned 
only with the immediate treatment of the more 
common types of thoracic trauma, still the previ- 
ous history and psychology of the individual 
should be ascertained and considered. 

All treatment of thoracic trauma is based on 2 
principles: (1) treatment of surgical shock and 
hemorrhage if present, augmented by the free use 
of oxygen, oxygen and helium, or even the respira- 
tor, and the judicious employment of transfusions, 
which must be given carefully because of the upset 
cardiorespiratory balance; and (2) restoration of 
the thoracic viscera and of the intrathoracic physi- 
ology and dynamics to their normal status in 
shortest possible time with surgical interference 
only for definite indications, but then not delayed. 

There are 2 conceptions of the anatomy and 
physiology of the chest and its viscera. There is 
the usual anatomical description of the pericardial 
and 2 pleural sacs with the enclosed heart and 
lungs, and the mediastinum with its important 
structures in direct communication with the neck 
above and with the retroperitoneal region below. 
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The protecting outer framework is the thoracic 
cage, partly rigid but with a good deal of mobility 
and elasticity and with many unprotected areas 
known as the intercostal spaces. The lower bound- 
ary is the diaphragm directly subject to injury, 
mobile, powerful, part of the time under tension. 
It can be injured also indirectly by pressure or 
strain and through its nerve supply. We must 
bear in mind, further, that under normal condi- 
tions the pressure’ in the pleural cavities varies 
from —g centimeters of water in full inspiration to 
—3 or—4 centimeters in expiration. Due to the 
thinness of the pleura and the mobility of the me- 
diastinal structures any alteration from the normal 
in one of the pleural cavities results in a similar 
change in the other 2 sacs. This effect upon the 
pericardium, however, is less marked because of 
its thickness and fixation to the diaphragm. 

Since almost all injuries of the chest imply a 
potential pleural, lung, or heart involvement, a 
second conception of the respiratory mechanism 
may be helpful in considering the effect of trauma 
upon it. First, we have the spatial relationships 
and attributes of the lungs, namely, the thoracic 
cage with its normal mobility and the normal 
position of the organs within it, and the spatial 
factors of the lungs themselves, their structural 
features, vital capacity, tidal and reserve airs, and 
the part they play in pulmonary ventilation. It 
becomes apparent at once how injury may inter- 
fere with any of these functions by damage to the 
chest wall or lung or by the presence of fluid, 
blood, tension pneumothorax, or abdominal vis- 
cera within the pleural cavity. This problem be- 
comes aggravated by deviation from the normal 
prior to the accident as from stiffening or marked 
deformity of the bony thorax, emphysema, fibro- 
sis, or other disease of the lungs or pleura. Second, 
there is the purely intrapulmonary mechanism of 
gas exchange, the freedom of which may be im- 
paired by trauma and shock, particularly if there 
is some pre-existing dysfunction already. Third, 
the cardiopulmonary balance is of great impor- 
tance. If, therefore, we can successfully envisage 
this dual conception of the chest and the functions 
and relationship of its viscera, our treatment of 
thoracic trauma will be on a more intelligent and 
rational basis. 

The great majority of injuries involve the chest 
wall, pleura, or lungs singly or in combination, 





and may be either unilateral or bilateral. Follow- 
ing the immediate treatment for shock and 
hemorrhage and the necessary surgical dressing 
of wounds we must attempt as soon as feasible to 
restore the mechanics of the cardiorespiratory 
system to their normal state and then maintain 
an approximation to this as close as possible. This 
requires a frequent appraisal of the patient’s con- 
dition by physical signs, roentgenograms, mano- 
metric readings of intrapleural pressures, and 
prompt aspiration or temporary closed drainage 
to correct any sudden pressure change, which 
might prove fatal if unrecognized or allowed to 
persist. Immediate major operative intervention 
should be reserved for wounds of the heart or 
esophagus, large wounds of the chest wall, hemor- 
rhage from an internal mammary or intercostal 
vessel, and occasionally for injury of the lung 
itself in which a large vessel is torn and is not 
controlled by the ensuing pneumothorax. Im- 
mediate operative procedures may be rarely nec- 
essary for diaphragmatic rupture with acute ileus 
of the displaced intestines. 

The usual types of chest trauma encountered 
are contusions and crushing injuries caused by 
blows, falls, and automobiles, and penetrating 
gunshot and stab wounds. These last are fre- 
quently made by ice-picks, which, together with 
bullet wounds, leave a chest wall almost intact; 
and unless a bit of clothing or other foreign matter 
is carried into these wounds they usually heal 
without infection. 


MEDICAL, SPONTANEOUS, OR INTERNAL TRAUMA 


A fairly large and interesting group of accidents 
occur quite spontaneously during fits of crying in 
infants, paroxysms of coughing or sneezing, sud- 
den straining or wrenching movements with in- 
creased intrapulmonary pressure, or occasionally 
without apparent cause. The presence of disease 
—tuberculosis and bullous emphysema—greatly 
increases the possibility of such trauma. The 
injury may appear as fractures of one or more 
ribs due to coughing, as is not uncommonly seen 
in cases of pulmonary tuberculosis, the fracture 
usually occurring near the insertions of the ser- 
ratus magnus muscle. The patient may feel a 
sharp pain and have local tenderness or he may 
not be aware that anything has happened except 
a sense of muscle discomfort or a little “pleurisy”’ 
and frequently neglects to mention it. Later the 
fracture will be seen in routine x-ray examination; 
there may be several fractures in the same patient, 
some healed and perhaps a more recent one. 

Another accident of this sort is rupture of the 
lung, or spontaneous pneumothorax. Multiple 
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episodes occur sometimes in patients with bullous 
emphysema due to the rupture of a bleb. Spon- 
taneous pneumothorax appears also following the 
rupture of a tuberculous focus, the tearing of a 
small adhesion, or without any apparent cause. 
There may be very few symptoms, transitory 
pain, dyspnea, palpitation, or a flopping sensation 
in the chest; or on the other hand, they may be 
fulminating with the rapid development of tension 
pneumothorax or of empyema if infectious mate- 
rial has escaped. Such a course is usually caused 
by a valve-like tear in the lung so that air readily 
enters the pleural cavity through this rent but 
cannot escape; thus a tension pneumothorax soon 
develops with high intrapleural pressure, marked 
dyspnea, cyanosis, rapid pulse, mediastinal dis- 
placement to the opposite side, and high venous 
pressure. This must be relieved promptly and 
cautiously either by repeated aspirations or closed 
catheter drainage, otherwise the patient will die. 
If the tear is on the mediastinal surface of the 
lung, the adjacent, very thin pleura may also be 
torn permitting the escape of air into the medias- 
tinum, thence into the neck along the vascular 
sheaths, and finally out through the cervical 
fascia into the subcutaneous tissfies, from which 
point it may spread over the body and become so 
marked as to require relief by incision over the 
vascular sheath low in the neck. Fortunately, 
this is rarely necessary. It is the picture some- 
times seen in infants after hard fits of crying and 
again in pulmonary tuberculosis with sudden rup- 
ture of the lung at its mediastinal attachment. 
Spontaneous pneumothorax may also be accom- 
panied by an extensive hemothorax from the 
tearing of a vascular parietal adhesion. Unless 
the bleeding can be controlled by aspiration and 
artificial pneumothorax, the hemorrhage should 
be sought for and controlled in order to save the 
life of the patient. Finally, we have chemical 
trauma due to inhalation of smoke or gas with 
damage to the alveolar epithelium and the intra- 
pulmonary mechanism of gas exchange. Although 
all of these except the last are usually handled by 
the internist and rarely encountered by the sur- 
geon, nevertheless, they are forms of thoracic 
trauma just as much as are the commoner varieties 
about to be discussed. 


CONTUSIONS AND ABRASIONS OF CHEST WALL 
EXCLUSIVE OF THE PRECORDIUM 


Contusions and abrasions constitute the sim- 
plest form of external trauma and there may be 
nothing more than slight localized swelling or 
ecchymosis. On the other hand, depending upon 
the violence and extent of the blow or fall, the age 
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and condition of the individual, and the position 
of his body at the time of injury, most extensive 
skeletal and visceral damage may result with 
even occasional contrecoup manifestations. In 
the aged, for example, a relatively slight blow may 
cause extensive hemorrhage into the soft parts 
with its resultant dangers of imperfect absorption 
infection, and embolism. Sometimes a traumatic 
pleurisy may result, either dry, which clears in a 
few days, or with a clear or bloody effusion. There 
may be an associated, low-grade febrile reaction, 
which, if due to the traumatic pleurisy alone, 
should subside within a week or to days; other- 
wise lung involvement or the possibility of latent 
tuberculosis should be considered. In any event 
the patient should be kept in bed until the fluid 
has absorbed and the temperature has been 
normal for a week. If it appears that there are 
more than 200 cubic centimeters of fluid present, 
diagnostic puncture is always indicated. If a 
clear or slightly blood-tinged fluid is found, it is 
removed only to relieve pressure symptoms or 
perhaps to help hasten resorption when this is 
unduly slow. I do not favor replacing these 
simple effusions with air because it is not neces- 
sary. Furthermore, should tuberculous pleurisy 
occur, healing must take place by complete adher- 
ence of the pleural layers. This is aided by the 
natural absorption and organization of the fluid 
and hindered by the establishment and main- 
tenance of a pneumothorax. 

A hemothorax or pneumohemothorax, how- 
ever, presents a different problem. The patient 
may or may not present evidence of hemorrhage. 
With only a small amount of blood present, 
nothing need be done. Otherwise the blood should 
be aspirated and replaced by two-thirds to three- 
quarters as much air. This maintains some tam- 
ponade at the bleeding point and facilitates heal- 
ing of a torn lung; at the same time it permits 
re-expansion of the lung while keeping the pleural 
surfaces thin and free from the organizing blood 
clot. Unless the blood is removed a dense fibro- 
thorax may result with extensive fibrosis of the 
pleura and atelectasis of the lung, possible per- 
manent pockets of residual pneumothorax, and 
marked retraction of the ribs, mediastinum, and 
diaphragm. If the hemorrhage has been sufficient 
to cause symptoms, transfusion may be necessary. 
Failing a suitable donor, the blood from the 
pleural cavity may be removed into sodium 
citrate solution to o.5 per cent dilution, filtered, 
and refused into the patient up to 12 hours fol- 
lowing its appearance. If hemorrhage persists, it 
may be necessary to attack the bleeding point 
directly by open operation. Should this be the 
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case, it is well to remember that a small, free, 
muscle graft is often helpful as a hemostatic. If 
held in place with moderate pressure for 5 min- 
utes, any venous bleeding may be controlled, 
even bleeding from a moderate sized artery, 
particularly if the pressure is low, as in the pul- 
monary bed or after hemorrhage. 

A hemothorax should be sought for not only in 
the injured but in the contralateral ‘side as well— 
the contrecoup type. This may occur from a 
sudden wrench, strain, or convulsive effort which 
tears a vascular adhesion in the opposite pleural 
cavity. 

It is generally recognized that contusions of the 
chest wall may cause a localized atelectasis of the 
underlying lung with subsequent bronchitis or 
pneumonia, or may activate a quiescent tubercu- 
losis. The best prevention against atelectasis and 
pneumonia is a free and adequate oxygen supply, 
which is particularly true in the emphysematous 
or asthmatic individual; sufficient sedation should 
be employed to allay pain on respiration and thus 
prevent too much splinting of the injured chest, 
but yet not enough to depress respiration; a 
binder or strapping should be applied to effect 
the same purpose; a change of position with the 
patient semi-upright most of the time should be 
instituted; plenty of fluids are to be given to pre- 
vent viscosity of bronchial secretions; productive 
cough, if present, should be encouraged with the 
aid of benzoin inhalations and expectorants; and 
finally, direct bronchial aspiration should be per- 
formed if the patient is unable to rid himself of his 
secretions. Great care should be taken to ascer- 
tain what, if anything, the patient had in his 
mouth at the time of injury to guard against the 
possibility of an otherwise unsuspected foreign 
body lodging in the tracheobronchial tree. If 
there is any suspicion of this, repeated roentgeno- 
graphic studies with the patient in different posi- 
tions should be made and bronchoscopic exami- 
nation demanded. A painstaking history with 
this in mind is of extreme importance. 


PLEUROPULMONARY WOUNDS 


Pleuropulmonary wounds are of 2 kinds: (1) 
those in which the chest wall is intact, and (2) 
those involving parietes, pleura, and lung. The 
common etiology for the first group, aside from 
the spontaneous injuries already mentioned, is 
from fractured ribs. Apart from the local tender- 
ness and painful respiration, there may be hemop- 
tysis, crepitus may be present, and there may be 
subcutaneous emphysema about the site of frac- 
ture along with the signs of pneumothorax. When 
this last happens, a pressure pneumothorax rarely 








occurs as a decompression has already been made 
into the soft tissues, which are capable of absorb- 
ing very large amounts of air escaping from the 
lungs. The site of injury should be immobilized, 
sedatives given to allay pain, and the pneumo- 
thorax and hemothorax carefully watched and 
relieved if necessary. Pulmonary bleeding is gen- 
erally controlled by the collapse of the lung. 

Puncture wounds such as are made by bullets, 
ice-picks, and small knives are very similar. Un- 
less clothing or some other foreign body has been 
carried into the pleura, infection is rather the 
exception than the rule. The treatment is the 
same as that already described, namely, aspira- 
tion of the blood and replacement with air after 
the patient has recovered from the initial shock. 
Hemorrhage with injuries of this type, however, 
is frequent, due to division of the internal mam- 
mary or intercostal vessels. This calls for prompt 
open operation with ligation of the bleeding point 
if the signs of hemorrhage are present; transfusion 
is also usually indicated. Mere bleeding from the 
wound does not demand operation unless it is 
evident that the source is still active. If, after 
injury, these patients are placed with the opening 
in the chest wall in a dependent position, it is 
astonishing how much of the blood from the 
hemothorax will trickle out through the wound. 
This has the added advantage of keeping the good 
lung uppermost, thereby preventing contralateral 
spill and likewise splinting the injured side. Here 
again, the opposite chest should be examined for 
possible contrecoup damage. 

The most serious and distressing of the chest 
injuries are those with multiple rib fractures re- 
sulting from extensive trauma. In addition to the 
physical violence itself the patient has suffered a 
severe psychic shock with the immediate agony of 
impending death, followed by days of great suf- 
fering and sensation of suffocation. The patient 
is always in shock; there may be bilateral pneumo- 
thorax with extreme respiratory embarrassment; 
and there may be depression of the sternum with 
added venous obstruction. First, as with all 
thoracic trauma, the head of the bed is elevated. 
Second, the patient is placed in a very high oxygen 
or oxygen helium atmosphere, preferably by use 
of the B.L.B. apparatus', the use of an oxygen 
tent, or by nasal catheter; thus maximum ventila- 
tion and oxygenation with minimum effort is 
maintained and shock is combatted. Third, the 
pneumothorax and hemothorax must be relieved. 
Fourth, sedation or nerve block to relieve pain 
and restlessness, and support for the chest by 


1An apparatus designed by Boothby, Lovelace, and Bulbulian for the 
administration of oxygen or oxygen and helium. 
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sandbags or binder should be provided. Para- 
vertebral nerve block is particularly valuable. 
When opium is used, frequent small doses are 
better than occasional large ones for there is less 
respiratory depression when the drug is so admin- 
istered. Fifth, transfusion should be given and 
repeated if indicated. This should be done cau- 
tiously; the amount should depend upon the 
response of the patient. This and 100 per cent 
oxygen inhalation are the best methods we have 
to combat shock, and, by increasing the oxygen 
combining power of the blood, to overcome also 
the acapnia that may be present due to rapid 
shallow respirations with resultant washing out 
of the carbon dioxide. Sixth, cardiac or pericardial 
injury should always be suspected in this type of 
injury. Seventh, elevation of a depressed manu- 
brium or sternum may be required. At best the 
mortality is high, the incidence of pneumonia 
considerable, and the later reconstruction of the 
survivors is often difficult and discouraging. 


OPEN WOUNDS OF THE CHEST WALL AND 
PLEURA 


If there is a large gaping wound in the chest wall 
and pleura, the opening should be covered or 
packed immediately with anything at hand. As 
soon as possible it should be carefully débrided, 
the wound in the lung, if present, sutured, the 
lung re-expanded, the pleura and soft parts closed 
tightly, and closed drainage or suction provided 
up to ro centimeters of water at the dependent 
part of the pleural cavity. If there is no evidence 
of suppuration, this may be discontinued in 3 or 
4 days. If the wound is not large and sucking, 
simple cleansing and suture are required with 
further operation only to control bleeding. Fol- 
lowing this the patient is placed with the wound 
down for the reasons already mentioned, and 24 
to 48 hours later the pleura is aspirated. 


RECAPITULATION 


1. I cannot emphasize too strongly the neces- 
sity of aspirating a hemothorax of over 200 or 300 
cubic centimeters. The continued presence and 
organization of blood in the pleural cavity causes 
a marked degree of fibrothorax, the late appear- 
ance of empyema in the residual thick-walled 
pleural space, and atelectasis and bronchiectasis 
in the underlying compressed lung. 

2. Except for aspiration and air replacement in 
hemothorax, the treatment for wounds of the 
chest wall, pleura, and lungs is non-operative. 
Operation should be undertaken only to close 
large wounds and to control bleeding from the 
intercostal and internal mammary vessels and 
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only rarely from the lung itself when this cannot 
be controlled by pneumothorax. With this method 
of treatment Elkin has reported a mortality of 
only 6 per cent in a series of 553 cases, including 11 
penetrating wounds of the heart. 


WOUNDS OF THE PERICARDIUM AND HEART 


These are of 2 kinds, the penetrating and the 
blunt injuries. The former are often quickly fatal 
from hemorrhage especially when the auricles are 
penetrated. A certain number, however, particu- 
larly wounds of the ventricles, are amenable to 
treatment and prompt action may mean the dif- 
ference between life and death. When the patient 
is seen, there is usually a small wound to the left 
of the sternum between the third and sixth spaces, 
or along its right border. The wound may be 
bleeding freely or there may be merely a persistent 
trickle, and there is often a history of injury fol- 
lowed by a period of activity and then sudden 
syncope. There is a gray cyanosis, distended 
veins of the neck, increased venous pressure, small 
or absent pulse, dyspnea, increased cardiac dull- 
ness, absence of heart sounds, and low or absent 
blood pressure because of an acute compression of 
the heart. Diagnosis is made positive by fluoro- 
scope which reveals an absence of cardiac pulsa- 
tion. In doubtful cases and even in the presence 
of apparent death up to 15 or 20 minutes immedi- 
ate operation is indicated. This acute compression 
is caused by bleeding from the heart into the peri- 
cardium with resulting compression or tamponade. 
Two costal cartilages, the third and fourth, or 
fourth and fifth, are resected, the ribs spread 
gently, and the pericardium opened. The blood 
is evacuated and the wound in the heart sought 
for and repaired. A transfusion or refusion, or if 
these are not possible, an infusion, is started and 
the heart is massaged gently and rhythmically. 
Even though no movement is at first visible, con- 
tractions may begin again if this procedure is con- 
tinued for some minutes; adrenalin may be in- 
jected into the ventricles if contractions do not 
commence or if their response is weak. Meticulous 
asepsis, hemostasis, and gentle handling of tissues 
are essential. The pericardium is closed without 
drainage or left open into the pleura, and the 
pleura, if opened, is aspirated and the lung re- 
expanded. The patient is placed in an oxygen 
tent, or a B.L.B. apparatus is employed. If these 
are not available, intranasal oxygen can be ad- 
ministered following operation. A recurring accu- 
mulation of fluid in the pericardium or pleural 
cavity during convalescence must be watched and 
aspirated as indicated. These injuries are not as 
fatal as was formerly supposed. Bigger, in a 
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collected series of 141 cases, including 11 of his 
own, gives a mortality of 50 percent. Success lies 
in early diagnosis and prompt operation; when 
any doubt exists, operation is usually the more 
conservative course. 

There is a small group of cases, however, de- 
scribed by Bigger and mentioned by Elkin, in 
which the diagnosis is doubtful and in which con- 
servative therapy should be followed. The author 
has had 1 such case. The wound is in the pre- 
cordial area but the patient has recovered from 
his shock; the heart sounds are audible and may 
have a tinkling or splashing quality; the venous 
pressure is low and there are signs of blood in the 
pleura. This patient probably has a superficial or 
small penetrating wound of the heart with a 
wound of the pericardium into the pleura allowing 
prompt decompression. The small opening in the 
heart wall becomes plugged with clot and healing 
will take place. Waiting with careful observation 
is justified in this group, although one should be 
ready with prompt surgical interference should 
bleeding recur or tamponade develop. 

Little attention has been given to the blunt or 
non-penetrating injuries of the heart and yet it is 
becoming increasingly apparent that these com- 
prise an important group. During the past 10 
years Bright and Beck in this country and several 
foreign workers have studied this type of trauma 
both experimentally and clinically. Very recently 
White and Glenby have written comprehensively 
and conservatively on the same subject reviewing 
the experimental work to date and citing num- 
erous case reports. Hallermann states that from 
January 1, 1931 to August 1, 1934, 3,751 autopsies 
were performed at the Berlin Medicolegal Insti- 
tute, of which 124, or 3.2 per cent, presented 
cardiac injuries due to blunt trauma. It is strange 
that so little attention has been given this subject 
in this country. Furthermore, much information 
can be obtained experimentally by studying in- 
jury and repair in healthy and artificially dam- 
aged hearts. Great credit is due to Beck and his 
co-workers and to Schlomka and Kuelbs for the 
important work they have already done along 
these lines. There is still much more to be accom- 
plished, however, before a final appraisal of these 
injuries and their sequelle can be made. 

Brahdy and Kahn state this admirably: “After 
the condition of the patient prior to the accident 
has been estimated, the nature of the injury itself 
must be considered. A detailed knowledge of the 
type of injury is extremely important and usually 
can be obtained from a detailed description of the 
accident. Was it a direct trauma (a blow or fall), 
an indirect trauma (a lift or a twist), or a psycho- 
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emotional injury”? Inasmuch as we are discussing 
only organic injury of the heart resulting from 
blunt trauma, crushing injuries, and sudden strain, 
the psycho-emotional injury will not be consid- 
ered, although of itself it may be productive of 
alterations in rhythm and a cardiac psychoneu- 
rosis almost identical with some of the organic 
diseases. 

Cardiac injury should be suspected following 
any blow over the left chest, the impact of the 
steering wheel in automobile accidents, or crush- 
ing of the chest. It should be thought of also in 
cases of falls from any appreciable height and 
considered as a possibility following violent and 
sudden strain or sudden severe pressure on the 
abdomen. White and Glenby give 5 simple and 
almost self-evident rules, which are, nevertheless, 
often overlooked: First, the more severe the in- 
jury to the thorax, the greater likelihood of cardiac 
damage. Second, “‘the more diseased the heart is, 
the more easily it is injured by trauma.” Third, 
the more nervous and sensitive the subject, the 
more numerous will be the symptoms following 
trauma. Fourth, the signs of cardiac injury may 
or may not be evident on superficial examination. 
Fifth, prognosis depends not only on the damage 
to the heart itself, but likewise on the associated 
lesions and efficacy of treatment. 

Proper examination consists of careful inspec- 
tion, palpation, percussion, auscultation, electro- 
cardiogram, roentgenogram, and blood pressure 
determination. The results of such examinations 
should be recorded carefully and compared with 
repeated similar re-examinations during convales- 
cence. Changes in the size of the heart and its 
sounds, the development of murmurs, alterations 
in rhythm, divergence from normal in the electro- 
cardiogram, syncope, precordial pain, and attacks 
of angina pectoris should be noted especially. 

Myocardial damage resulting from blunt trauma 
may vary from a small area of edema with a few 
pericardial or subendocardial hemorrhages to 
complete rupture. The extent depends on the 
violence of the injury and the pre-existing condi- 
tion of the heart. A diseased heart is much more 
liable to injury than a normal one. Kuelbs and 
Strauss have verified this experimentally using 
cats, dogs, and rabbits, and conclude that normal 
animals withstand even recurrent trauma without 
permanent injury. Experimentally produced car- 
diac defects, however, increase the sensitivity of 
the cardiac muscle so that even slight trauma may 
cause marked hemorrhage or acute cardiac death. 

Under certain conditions, perhaps when the 
intraventricular pressure is high as in late dias- 
tole, even a normal heart may be affected seriously 


by relatively mild trauma. Deutsch reports the 
case of a professional boxer 26 years of age in 
excellent physical condition and with normal 
heart and vascular system. In the third round of 
his last match he received a blow over the apex 
of the heart and died immediately. At autopsy, 
dark red, delicate hemorrhages were found in the 
anterior mediastinum. The heart was rigid and 
contained only fluid blood; the wall of the left 
ventricle was 16 to 17 millimeters thick and the 
valves and coronary arteries were very delicate. 
The aorta was small and normal. The condition 
was described as cardiac enlargement without 
marked dilatation and blood stasis in the other 
viscera. Deutsch’s explanation is that because of 
severe and acute physical strain and accelerated 
breathing the thick and rigid heart muscle showed 
a particularly increased tonus at the moment of 
death. This description agrees with the pro- 
longed “‘perisystole’’ mentioned by Schlomka. 

The findings and opinion of Schlomka merit 
recording in detail. Cats and rabbits were used. 
(1) Simultaneously with the trauma the electro- 
cardiogram shows disturbance of cardiac function; 
(2) coincident with the trauma the blood pressure 
usually shows a considerable decrease in propor- 
tion to the severity of the chest trauma; (3) this 
drop in blood pressure is accompanied by a tem- 
porary and often marked rise in venous pressure; 
(4) commotio cordis is typically associated with a 
frequently pronounced acute traumatic dilatation 
of the heart, preferably the right heart. In some 
cases there occurs a later secondary dilatation 
with recurring drop in blood pressure and rise in 
venous pressure and death. (5) Blunt trauma 
causes instantaneous death usually from fibrilla- 
tion, from a fatal Stokes-Adams syndrome, or 
rarely from sudden prolonged perisystole; (6) 
surviving test animals frequently develop chronic 
heart lesions, generally myocardial, with resulting 
chronic dilatation. 

Schlomka states that these experimental find- 
ings are verified clinicopathologically in (1) pulse 
irregularity as an acute symptom from extra- 
systoles, auricular fibrillation, disturbed conduc- 
tivity with blocking, or thready pulse due to pro- 
nounced and prolonged drop in blood pressure; 
(2) acute traumatic dilatation may be present; 
(3) instantaneous death may occur from ventric- 
ular fibrillation or as an apoplectiform manifesta- 
tion of Stokes-Adams syndrome. 

The entire complex of acute cardiovascular and 
cerebral symptoms following blunt trauma of the 
chest wall must be interpreted as commotio cordis 
with subsequent acute and more or less lasting 
cardiac insufficiency. The electrocardiogram ex- 
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hibits coronary spasm indicating likewise a func- 
tional derangement in blood supply. When this 
condition is present, absolute bed rest and strict 
diet should be ordered; any surgery should be 
delayed if possible; venesection is indicated to 
relieve cardiac dilatation; vasodilators should be 
prescribed; warmth rather than an icebag should 
be used to relieve cardiac pain; intracardiac 
adrenalin is indicated if the pulse is impalpable 
and heart sounds cannot be heard; and artificial 
respiration may be necessary. 

Quite apart from myocardial injury with the 
possible ensuing signs of dilatation and acute 
cardiac failure of greater or less degree, effects on 
the heart of non-penetrating trauma may mani- 
fest themselves as changes in rhythm such as 
extrasystoles, tachycardia, or auricular fibrilla- 
tion, disturbance of the conduction system, and 
angina attacks. In 1924, the author assisted Dr. 
S. W. and Dr. A. V. S. Lambert in the care of a 
patient of 57 who had received a violent blow 
over the precordium. There was syncope of very 
short duration following which he complained of 
severe paroxysmal precordial pain. Physical 
examination of the heart was persistently nega- 
tive except for extrasystoles. The symptoms were 
paroxysmal pain, anxiety, slight dyspnea, and 
upper abdominal distention. Unfortunately, no 
electrocardiogram could be obtained because of 
the fact that he was at home and a portable 
electrocardiograph was not available. Absolute 
rest, daily colon irrigations, and morphine were 
prescribed, and later 0.1 gram of digitalis was 
given intravenously each day. The acute symp- 
toms persisted for about 10 days, following which 
he made an uneventful convalescence over a 
period of 4 weeks and has remained well since. 
Here was a case of cardiac trauma from contusion 
manifesting itself by short syncope, extrasystoles, 
paroxysmal cardiac pain, and upper abdominal 
distention. 

Rarely also the heart itself or one of its valves, 
may be ruptured subsequent to blunt trauma of 
the thorax, crushing, great strain, or sudden com- 
pression. Bright and Beck have analyzed the 
reported cases of cardiac rupture, and Antonini has 
discussed rupture of the valves. He points out 
that the immediate symptoms may consist of 
cough and hemoptysis or there may be none at all, 
and a murmur appearing at a variable time after 
the accident may be the only sign of rupture. 


TREATMENT 


In treating these various types of cardiac injury 
repeated and careful examinations, with electro- 
cardiographic aid, should be made as already 
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mentioned. Absolute bed rest and light diet are 
essential. A Gatch bed is distinctly preferable. 
Every motion should be spared the patient, and 
sufficient sedation to control restlessness admin- 
istered. All but the most urgent surgery or 
manipulations elsewhere on the body should be 
avoided. Signs of even slight cardiac failure should 
be carefully sought for and digitalis prescribed as 
indicated. Oxygen therapy is employed for dysp- 
nea, cyanosis, and signs of cardiac failure. To 
reduce irritability and disturbances in the conduc- 
tion system quinidine, or, for auricular fibrillation, 
digitalis may be indicated. _An icebag may be 
helpful in the rapid arrhythmias. When the 
disturbance manifests itself by attacks of angina 
indicative of possible coronary spasm, vasodila- 
tors and oxygen are indicated and heat rather 
than cold should be used over the precordium; 
this is also true if acute dilatation or other signs 
of myocardial damage are present. Venesection 
is indicated in acute traumatic dilatation. Ab- 
dominal ‘distention must be controlled by the 
judicious employment of cathartics, poultices or 
stupes, irrigations, and pituitrin, pitressin, or 
prostigmin as needed. Bed rest should be con- 
tinued for from 5 to 8 weeks and a slow resump- 
tion of activity insisted upon. As soon as a diag- 
nosis of an injury of this kind is suspected, the 
assistance and advice of a competent internist 
should be sought and therapy planned with him. 


THE ESOPHAGUS 


Although it may not be generally recognized, 
injuries of the esophagus are not infrequent. 
Needless to say they are extremely serious be- 
cause of the thinness of its wall, its relatively 
scant blood supply, the poor resistance and local- 
izing ability of the loose areolar tissue of the 
mediastinum to infection, and the type and 
virulence of the infection itself, which is always a 
mixture of aerobic and anaerobic organisms. 
Trauma is of 4 varieties: (1) chemical, (2) exter- 
nal, (3) internal from foreign bodies such as bones, 
and (4) instrumentation. The treatment for the 
first group is largely expectant with sedation and 
neutralizing and bland washes in the early stages 
and later dilatation as necessary. Wounds of the 
esophagus should be thoroughly débrided, care- 
fully repaired, and the wound packed with active 
medicinal zinc peroxide. Internal trauma caused 
by foreign bodies or instrumentation is of fre- 
quent occurrence and is all too often followed by 
a diffuse mediastinitis or localizing abscess. If a 
person injures the esophagus by swallowing a 
bone or some other sharp foreign body, he should 
be esophagoscoped immediately, if possible, to 
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make sure that it is no longer present, and, if 
present, it should be removed. If, following trau- 
ma by such foreign body or from instrumentation 
the signs of perforation and spreading infection 
appear, prompt operation is not only indicated 
but is imperative. Such signs are chill, tempera- 
ture, painful deglutition, and soreness in the neck 
or mediastinum. Physical examination may show 
tenderness or swelling, occasionally beginning 
subcutaneous crepitation, or nothing. Roent- 
genograms may show beginning abscess formation 
or the appearance of edema and gas bubbles. 
Esophagoscopy will demonstrate the site of the 
perforation. Drainage should be established by 
the shortest possible approach as determined from 
the information at hand. This may be directly 
into the mediastinum or at base of neck anterior 
to the sternomastoid muscle or by a collar incision. 
A tube should be inserted and the wound left wide 
open and packed with active zinc peroxide if 
available, if not, hydrogen peroxide or Dakin’s so- 
lution, and the foot of the bed should be elevated. 

It is difficult to understand the hesitancy with 
which many surgeons approach these esophageal 
lesions and their associated infections. Because 
of the very nature of the infection, its location, 
and the recognized poor reaction of the tissues 
toward localization, there must be no compromise 
or delay in establishing surgical drainage once 
the diagnosis is established and the approximate 
site determined. The lower pharynx, upper 
esophagus, and upper mediastinum may be read- 
ily reached by an incision low in the neck along 
the posterior or anterior border of the sterno- 
mastoid muscle. As the muscle and vessels are 
retracted the esophagus is approached. If infec- 
tion is present there will be edema, bubbles of 
foul-smelling gas, or even a poorly walled-off 
abscess cavity. If the infection is limited and 
high in the neck, incision posterior to the sterno- 
mastoid muscle permits drainage by merely dis- 
placing the vascular sheath forward. Lower in the 
neck and in the upper mediastinum the incision is 
made along the anterior border of the muscle and 
this and the vascular sheath retracted laterally. 
This is not always possible, however, for where 
there is widespread infection without any evi- 
dence oflocalization the best approach is by a 
generous low collar incision, thus providing the 
freest drainage possible to both sides simultane- 
ously. Counter incisions may be made as indi- 
cated at a later date. If the infection is further 
down but still above the level of the third rib, it 
may be drained by resecting the second costal 
cartilage on the right, displacing the pleura, and 
entering the upper mediastinum directly. The 


lower esophagus may be approached from either 
side by removing a portion of one or more ribs 
from their angles backward including their articu- 
lating transverse processes of the vertebre. As 
the pleura is displaced forward, the mediastinum 
is entered and readily explored. With the medias- 
tinum thus accessible throughout its entire extent 
delay in operation is indefensible. The mortality, 
high at best following this type of injury,  in- 
creases, however, as surgical drainage is delayed. 


SUMMARY AND CONCLUSIONS 


1. Except for large and dirty wounds, bleeding 
from internal mammary and intercostal vessels, 
and persistent pulmonary hemorrhage, the treat- 
ment of injuries of the chest wall, pleura, and 
lungs is conservative. All therapy is directed 
toward restoring the normal anatomy, physiology, 
and dynamics within the chest as soon as possible. 
Aspiration of hemothorax and partial replace- 
ment with air is recommended. Immediate 
surgery is advised only for large or dirty wounds, 
and for active bleeding, usually from an inter- 
costal or internal mammary vessel. 

2. Immediate surgical repair is urgent for 
penetrating wounds of the heart. Blunt and non- 
penetrating cardiac trauma may result in organic 
—either myocardial or valvular—functional, or 
psycho-emotional disturbances. Diagnosis and 
treatment are outlined. 

3. The treatment of esophageal perforation or 
injury is surgical and the use of zinc peroxide is 
recommended. 
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TREATMENT OF FRACTURES OF THE SHAFT OF THE 
HUMERUS BY HANGING CAST 


JOHN A. CALDWELL, M.D., F.A.C.S., Cincinnati, Ohio 


EVERAL features about the humerus 
cause fractures of that bone to present 
special problems in treatment. (1) It is 
the most freely movable long bone. Artic- 

ulated above with the scapula by a ball and socket 
joint, the humerus has movement in all directions, 
and its movement can be amplified by movement 
of the scapula. (2) Its entire function is that of a 
lever, so that nearly all stress is in tension or at an 
angle to its long axis. The bone has to stand 
comparatively little stress in compression. (3) 
When at rest while the person is standing, the axis 
of the bone hangs vertically and is influenced by 
gravity alone. These individual features of the 
humerus make it necessary to depart from com- 
mon lines of treatment of fractures of long bones, 
and have caused those who give special attention 
to management of fractures to be grouped into 2 
general classes: 

The first of these might be designated properly 
as the rigid immobilizationists. Those who sub- 
scribe to the requirements of this method insist 
upon accurate reduction and then fixation in a 
neutral position for as long as is necessary to 
secure enough union so that displacement will not 
occur with slight motion. 

There are many practical difficulties to the use 
of absolute fixation of the humerus. It is easy to 
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reduce a transverse fracture, but apposition of 
fragments is difficult to maintain; and when the 
break is very oblique or spiral, apposition is im- 
possible. In these cases alinement must be main- 
tained by continuous traction, and on a humerus 
this traction must be exerted with considerable 
caution lest distraction of fragments follow and 
cause delay or even failure of union. We have 
found that when continuous traction on the 
humerus is necessary an excess of 6 pounds, with 
the elbow flexed, must be employed with great 
caution and should be checked frequently by 
fluoroscopic observation or films. 

After reduction or alinement has been attained, 
the apparatus to maintain position must immo- 
bilize the shoulder and elbow; consequently, the 
body must be included in the dressing. Since 
rigid immobilization is followed by rapid wasting 
of the muscles about the shoulder girdle, particu- 
larly the deltoid, the arm should be fixed in as 
much abduction as possible, so that when dress- 
ings are removed, gravity will cause the arm to 
fall to the side and the deltoid muscle will not 
have been stretched. The common dressings in 
use are some form of aeroplane splint or a shoulder 
spica case, and the usual position is the humerus 
abducted 60 to go degrees and the elbow flexed; 
occasionally, the humerus is rotated externally. 

Such a dressing is cumbersome and uncomfort- 
able; it interferes with bathing, and since street 
clothing cannot be worn over this dressing, con- 
finement to the house is enforced. Such a dressing 





Fig. 1. Dressing for fracture of the shaft of the humerus, consisting of, a, pad in 
axilla held by a strap over shoulder; b, molded padded plaster-of-Paris, metal, felt, 
or wood splints applied with forearm pronated; c, body swathe (muslin or gauze) 
and sling; d, weight attachment to be used if traction is needed. 
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Fig. 2. Hanging cast which accomplishes the same result 
as the methods iJlustrated in Figure 1. 


is well nigh impossible in the obese and others 
whose strength and endurance are reduced. 
Those who in the management of fractures do 
not accept the necessity for absolute immobiliza- 
tion depend upon some form of traction in the 
long axis of the bone. This has long been a method 
of treatment in fractures of the femur as well as 
the humerus and, while accurate apposition of the 
fragments may not be accomplished, good func- 
tional result without deformity is usually secured. 
In the humerus, traction is accomplished by grav- 
ity; the weight is supplied by that portion of the 
arm below the fracture, and when necessary this 
weight may be augmented by additional weight 
about the elbow. An old method was to apply 
coaptation splints to the surface of the humerus 
from shoulder to elbow, flex the elbow joint to 90 
degrees, and hang the forearm by a narrow sling 
about the wrist. In this position the humerus was 
vertical when the patient was standing; and if 
additional weight was required, a tobacco bag 
containing a variable quantity of shot was hung 


Fig. 3. Showing the possibility of passive rotation with 
the arm in a hanging cast. 


as far up on the forearm as possible. The most 
objectionable feature of this dressing was the 
swaying, dangling weight which was difficult to 
keep in position and constantly caught and struck 
on objects which the patient passed. 

For some years we have employed a modifica- 
tion of this dressing which does not alter the 
principles employed, is free from the objections 
mentioned, and when once applied does not need 
further attention. It has come to be known as the 
hanging cast or traction cast and in our hands as 
well as some others has given a high proportion of 
good results with least annoyance and discomfort 
to the patient. A plaster cast is applied from the 
axilla to the hand over stockinette only. The 
elbow is flexed to go degrees; the forearm is in 
mid-pronation. A wire loop is incorporated in the 
case just above the base of the thumb and through 
this a piece of bandage is threaded which passes 
about the patient’s neck. We instituted the use 
of this loop when we found that patients would 
move the sling up the forearm toward the elbow 
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Fig. 4. Early active movements to restore flexion and extension of the shoulder 


joint after cast is removed. 


in order to relieve the pull on the shoulder. When 
the fracture is high, near the insertion of the 
deltoid, the upper fragment is often abducted and 
causes angulation at the break. In such cases we 
place a wad of sheet cotton over the inner aspect 
of the elbow and cover this with plaster. This acts 
as does a Mitteldorph triangle, abducts the lower 
fragment, and alines it with the upper fragment. 

When the fracture is very oblique, spiral, or 
comminuted so that reduction can not be accom- 
plished, or when the fracture is compound, or the 


patient badly shocked, our common practice is to 
put the patient to bed and apply balanced trac- 
tion with the arm abducted 45 degrees and the 
forearm flexed to go degrees. When reaction has 
subsided and the patient’s vigor has returned, the 
hanging cast is applied. 

Patients are cautioned not to rest their elbows 
on chair arms or other objects and to sleep with 
their shoulders well elevated. After 7 to 10 days 
the patient is instructed to rotate the humerus 
within limits of comfort, and in 2 weeks he is 





Fig 5. Active movements to restore abduction and adduction after cast is removed. 
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Fig. 6. Crawling exercise to improve restoration of deltoid action. 


directed to abduct his arm as far as he can com- 
fortably. Usually in 4 weeks the cast can be 
removed and a sling substituted, and movements 
of rotation, swinging, and abduction can be 
amplified. 

With this treatment and regimen we have found 
that restoration of abductor function is delayed no 
more than when an aeroplane type of dressing is 
applied. Our reductions, while rarely showing 100 
per cent apposition, do not often fall below 50 per 
cent. Union is usually complete in 8 weeks. It 
may be several months before the patient can 
raise his arm to the vertical position but we have 
rarely failed to have this function return even- 
tually. 

The series of cases analyzed consisted of 108 
fractures of the shaft of the humerus. Fractures 
of the surgical neck and supracondylar fractures 
were not included. The 108 cases were located as 
follows: upper third, 25; middle third, 62; and 
lower third, 21. 

Of the 59 patients treated by hanging cast, 22 
had treatment for variable periods by balanced 
traction in bed. The shortest period of this treat- 
ment was 3 days, the longest 95 days; the latter 
was necessary because of extensive comminution 
from a gunshot wound followed by infection. The 
results obtained were as follows: Good union and 


TABLE I.—TYPES OF FRACTURE 


No. 
Gunshot wound. . ha teGemarn naa 4 — 
Compound... . oe an os I 
Oblique. . . . np an 
Comminuted sa: 
Transverse . oo: Ca 


Spiral... . ae; 


function, 85; poor position, good function, 6; poor 
function, 3; non-union, 1; delayed union, 4; result 
not ascertainable, 9. 

The 3 patients whose results were classified as 
poor had impaired abduction of the humerus. 
These were patients who were inactive by reason 
of age or other disability and consequently unable 
to co-operate. 

While the hanging cast method was used more 
than all other methods combined, the others used 
were similar in principle, except that used in the 3 
cases in which an aeroplane splint was used. That 
is to say that in all but the 3 patients in whom 
abduction was used, the arm was permitted to 
hang vertically so that gravity was exerted in the 
long axis of the humerus. 

The principal argument in favor of an abduc- 
tion method is that during convalescence it re- 
duces the disability occasioned by the stretching 
of the deltoid muscle and by the delay of restora- 
tion of abduction which result. If a vertical hang- 
ing method is followed by results equal in this 
respect, this method is superior in every other way 
because of its greater simplicity and lighter weight. 

A fair, composite picture of the course in a 
moderately vigorous, co-operative adult would be 


TABLE II.—TYPE OF TREATMENT 
- No. 

Swathe binding arm to side of chest... .. eee 
Mitteldorph triangle and swathe.. . ; sei 
Aeroplane splint............... 
Pin traction followed by sling. . 
Open fixation Parham Martin band. 
Open fixation plate........... 
Open fixation wire......... 
Hanging cast.......... 
No treatment......... 
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as follows: The application of a hanging cast for 
6 weeks, with gradually increasing motion as dis- 
comfort diminished. This would be followed by a 
sling at 90 degrees with light use of the arm and 
several swinging exercises during the day. When 
all dressings are removed in 8 weeks, we would 
expect the patient to flex the elbow to 40 degrees, 
extend it to 135 degrees, abduct the humerus to 
60 degrees, and have full rotation. In 3 months 
he should have full restoration of function. 

In 19 cases, all adults, complete restoration had 
taken place after 3 months had elapsed and in 
some of these the period was less. One of these 
patients was 73 years old. Four had some impair- 
ment after 1 year, but in each case there was 
some good reason present for the delay. 

One patient had an osteomyelitis following open 
operation. Four patients had radial nerve in- 
juries, 3 of which were explored. Full radial nerve 
conduction was restored in all. In 1 patient 
there followed an acute painful osteoporosis. 


CONCLUSIONS 


1. Since the humerus when unsupported hangs 
vertically when the patient is erect, this position 
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will in most instances be followed by alinement of 
the fragments when the fracture is situated in the 
shaft. 

2. The hanging cast reduces lateral motion, and 
when some lateral motion does take place it is 
assured that both fragments move through the 
same arc; and it is a convenient and comfortable 
way of applying traction by increasing the weight 
of the arm. 

Abduction methods on an ambulatory patient 
are cumbersome, uncomfortable, and fatiguing 
and can not be used for all patients. These meth- 
ods also prevent active movement which is the 
most effective method of restoring function. 
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SYMPOSIUM: OPHTHALMOLOGY 


PARALYSIS OF THE LOWER LID AND SCLERAL SCARS 
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PARALYSIS OF THE LOWER LID 


ARALYSIS or destruction of the orbicular 

muscle fibers of the lower eyelid can cause 

quite different and more severe symptoms 

than a similar catastrophy in the upper lid. 
Constant elevation of the latter can be caused by 
overactivity of the levator palpebre muscle, and 
this is always in evidence; but as long as the tone 
of the lower lid is present, lack of normal activity 
is rather unnoticeable, especially if there is any 
persistence of those involuntary lid movements 
that normally cause the open fissure to frame the 
iris somewhat accurately during its ordinary up 
and down excursions. It is when the tone is lost 
that the paralyzed lower lid begins to attract at- 
tention subjectively and objectively (Figs. 5 and 
6). Contact of the lid with the globe is the normal 
condition, and when this ceases there is a distinct 
sense of discomfort. The overacting levator mus- 
cle has no tendency to pull the upper tarsus away 
from the globe even when the latter is flaccid, as 
both gravity and a potential vacuum act to main- 
tain this contact. On the other hand, gravity, 
which helps to maintain the contact of the upper 
lid, here has the reverse influence, and atmospheric 
pressure lends no helping hand. The immediate 
reaction to even a slight separation of the tarsus 
is a sense of discomfort, which may develop into a 
distinct irritation or inflammation when particles 
of dirt or grit accumulate in the space formed be- 
tween the globe and the lid. Excessive tearing 
may also result. 

The most common cause of lid paralysis is total 
or partial loss in continuity of the seventh nerve 
(Fig. 8), while in some cases it is due to a local 
destruction of the muscle (Fig. 1). A binding scar 
or a depressed lower orbital border can prevent 
the lower lid from rising to its natural level or 
may even be the cause of an ectropion (Fig. 2). 

Presented in the Symposium on Ophthalmology before the 


Clinical Congress of the American College of Surgeons, Philadel- 
phia, October 16-20, 1939. 


In some cases an external canthoplasty will be 
sufficient for the correction of these conditions; 
in others more intricate measures must be adopted, 
the object of all of which is to hold the lid border 
at the level most common to its fellow and in 
good contact with the globe. With such a correc- 
tion a static lower lid can be quite serviceable. 
In cases in which it is appropriate, the restoration 
of motor innervation is the ideal plan (Fig. 8). In 
the following reports, different plans to which we 
have resorted are illustrated: 


Case 1. This wasa case of distortion and a purely local 
paralysis of the lower lid due to excision of a paraffinoma 
which involved the whole lower lid and which resulted from 
the injection of an oil into the lacrimal sac in an attempt 
to force an opening through a blocked nasal duct. The 
inner two-thirds of the lid sagged away from the globe, 
but in the outer third the border was inverted by scar and 
the lashes swept the sclera. We first attempted to raise the 
lid by chiseling off 3 millimeters of the lower bony border; 
the latter was raised by inserting an ivory wedge. This 
plan has worked nicely where a lid has been pulled down 
by a depressed fracture of the border, but it did no good 
in this case. The correction was accomplished by the use 
of a flap taken from the upper end of the forehead—base 
in front of the ear—and switched into a transverse opening 
in the lid just below the tarsus. If the cheek tissues on 
which the lower border rests will give normal support, 
this rather stiff flap should in turn hold the tarsal border 
in place. At the same operation an arrowhead incision was 
made just internal to the inner canthus, and the point of 
the latter was drawn into the apex of this defect; this was 
done both to narrow the canthus and move it inward. 
Figure 1a shows the condition at first examination. Figure 
tb shows the final result, which was quite satisfactory in 
every way. The grafted forehead defect is entirely hidden 
by a slight draping down of patient’s hair. The excess 
tearing was relieved and the patient was satisfied with the 
appearance. This result forestalled a damage suit. 

Case 2. This patient had total paralysis of lower lid 
due to trauma and scar. Patient was in an automobile 
accident; the tissues of the cheek were torn outward as a 
flap, the skin tear running downward from near the inner 
brow past the corner of the mouth, on down to the lower 
border of the mandible, and from thence back to the angle 
of the jaw. Above, a tear ran backward across the middle 
part of the lower lid. There was a parotid fistula, loss of 


426 











fun 
wit 
of | 
cor 
pla 
pul 
anc 
Sev 


tra 














BLAIR, BYARS: PARALYSIS OF 


LOWER LID—SCLERAL SCAR GRAFTS 


427 





Fig. 2. Case 2. Patient with total paralysis of lower lid. 
a, Condition at first examination; b, flap in place with ped- 


function of the temporofacial branches of the seventh nerve 
with inability to close the eye, and eversion and sagging 
of the lower lid on the left side. An attempt was made to 
correct the droop and ectropion by somewhat the same 
plan as was used in Case 1, but to give a positive upward 
pull. The insert was cut crescent shape and the points 
anchored above the level of the fissure; but in spite of 
several adjustments, this was never quite as satisfactory 
because the paralyzed cheek failed to give support to the 
transplanted flap and the patient’s physical condition did 





Fig. 3. Case 3. Paralysis of lower lid incidental to in- 
vestigation of an orbital antral tumor. a, above, Condition 
before implantation of cartilage; b, result after operation. 


icle still uncut; c, after cutting the pedicle, outer end of 
transplant fixed well above level of outer canthus. 


not warrant the use of fascia loops into the cheek. Figure 2a 
shows the condition at time of first examination. Figure 2b 





Fig. 4. Case 4. Traumatic paralysis; ectropion at inner 
canthus. a, above, Illustrates sagging of lid away from the 
globe especially on its inner half; b, result after operation. 











Fig. 5. Case 5. Total paralysis of right side of face 
from peripheral nerve destruction. a and b, Illustrate 


shows the flap in place, pedicle still uncut, and illustrates 
how the point of this flap was put internal and above the 
level of the internal canthus. Figure 2c shows the last 
photograph taken just after cutting the pedicle, and also 
shows that the outer end of the transplant is fixed well 
above the level of the outer canthus to make a hammock- 
like support for the tarsus. An external canthoplasty here 
might have been helpful. 

Case 3. Paralysis of the lower lid incidental to investiga- 
tion of an orbital antral tumor. In this instance, the lower 
lid was drawn downward by scar and was quite flabby, 
and a lift with either autofascia or forehead flap would not 
have been suitable. Through an incision made at the lower 
border, the lid was dissected into 2 layers almost to the 
tarsal border. Into this was inserted a thin band of pre- 
served costal cartilage to serve as an armature. This was 
possibly 12 millimeters wide and 18 millimeters long; its 
3 centimeter wide base was sutured to the orbital border 
below with No. ooo silk, and the knife-like upper edge was 
fitted into the newly made lid slit and sutured so as to hold 
the lid border at its proper level. This established contact 
between the globe and tarsal border except just at the 
lower punctum. The latter was subsequently brought into 
contact by excising a prism-shaped piece of mucosa and 
tarsus from just below and by suturing the defect. Figure 
3a shows the condition before implantation of the cartilage 
and Figure 3b the result. The fullness of the upper lid is 
edema following recent operation. 


This plan is appropriate for an occasional case, 
but its execution presents certain :nherent tech- 
nical difficulties. It can be done with live, auto- 
costal cartilage better than with the preserved. 
At the junction of the eighth and ninth cartilages, 
one can usually find a rather flat area from which 
a thin layer of both cartilage and perichrondrium 
can be shaved. If this is the white cartilage of 
the young person, this would tend to curl with 
the concavity on the perichondrial surface. This 
can be released by cuts through the perichondrium, 
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ectropion of lower lid with overactivity of the levator pal- 
pebr muscle; c and d, result after operation. 


but a certain amount of bend is desirable to cor- 
respond to the forward bulge of the lid. Yellow 
cartilage does not curl so much. We have used 
2 short pieces of yellow cartilage, side by side, 
but we found it difficult to prevent the line of 
contact from being visible on the surface. The 
plan is also open to the objection that it gives a 
fullness rather than a transverse hollow at the 
base of the lid, but that can be the lesser of 2 evils. 


Case 4. Traumatic paralysis—ectropion at inner canthus. 
The patient had partial paralysis of upper lip, ala, and lower 
eyelid with some sagging of the lid away from the globe, 
especially on its inner half (Fig. 4a). The paralyzed upper 
lip and drooping ala were raised with fascia strips, and a 
flap from upper lid, base toward nose, was switched into an 
incision just below the tarsus of the lower lid in an attempt 
to hold the lid up and against the globe. This latter was 
but partially successful. Five months later a fascia strip 
was passed hammock-wise through the lower lid; the outer 
end was fastened in the outer part of the occipitofrontalis 
muscle of the opposite side. This has maintained contact 
of the tarsus with the globe. In addition, a surgical adhe- 
sion was made between the upper and lower borders of 
the inner canthus but without obliterating the natural skin 
border of the canthus. The normal drainage of the tears 
through the puncta has been re-established (Fig. 4b). 

Case 5. Total paralysis of the right side of the face from 
peripheral nerve destruction. The face tissues were ex- 
tremely flaccid and drooping on this side and there was an 
ectropion of the lower lid with overactivity of the levator 
palpebre muscle (Fig. 5a and b). The face tissues were 
raised and held in this position by loops of fascia anchored 
above which took the strain of their weight from the lower 
lid. The outer fifth of the flaccid lower lid was excised, a 
canthoplasty was done in addition, and also a transverse 
elliptical excision of the overhanging excess skin of the upper 
lid. This gave a fairly satisfactory result with a good 
contact of the tarsus, and the man can close his eye almost 
completely (Fig. 5c and d). 
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Fig. 6. Case 6. Total paralysis of left side of face fol- 
lowing removal of a parotid tumor. a, b, and c, Show how 
and what was accomplished first by tendon loops alone 
and then by plastic operation on the lid. d and e, Show a 


CasE 6. Total paralysis of the left side of the face follow- 
ing removal of a parotid tumor. This was done 5 years 
previous to our first examination. For its correction the 
tissues of the left side of the face were first lifted and 
tightened after the plan used in Case 7, but with wider 
removal] of the skin at the hairline. At this time a strip of 





comparison of the pre-operative and postoperative results 
with the normal open eye. f and g, Show a comparison of 
the pre-operative and postoperative results with normal 
closed eye. h, Diagram of operative procedure. 


fascia was made to traverse the base of the lower lid, and 
the 2 ends were passed subcutaneously upward, one internal 
to the inner canthus and the other external to the outer 
canthus, encircling the orbit and brow by traversing the 
lower part of the occipitofrontalis muscle (Fig. 6a). The 
loop was closed by suturing the 2 ends together with fine 
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Fig. 7. Case 7. Total paralysis of right side of 
face following removal of acoustic nerve tumor. a, 
Shows the pre-operative condition with eyes open; 
b, shows attempted closure of eye before operation; 
c and d, postoperative result; e, diagram of opera- 
tive procedure. 
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_Fig. 8. Case 8. Destruction of trunk of seventh nerve 
within temporal bone. a, Shows condition at time of first 
examination; b, illustrates what was attained by lifting side 


silk, after making and estimating the desired tension 
(Fig. 7e). This corrected the sagging lid only partially 
which was not only particularly annoying on account of 
appearance and discomfort, but the constant tearing was 
embarrassing in the patient’s work as a physician. This 
plan of using the circumferential fascia strip differed some- 
what from that used in Cases 7 and 8, and was not as 
effectual. However, here we had to deal with a much greater 
relaxation of the lid than in either of the 2 others. Three 
years later a tightening operation was done on the lower 
lid as follows (Fig. 6a): A skin incision was made, starting 
at point a, internal and above the inner canthus, running 
across the lower lid just beneath the lashes, skirting the 
outer canthus, and going 1 centimeter beyond. A second 
skin incision, starting at a divided the skin down to the 
orbital border, and this skin flap was undermined. A “dog- 
leg’ excision was made from the outer extremity of the 
tarsal border and lining tissues of the lower lid and this 
defect was closed by suture. The skin flap was shortened 
by removing a wedge from the inner end and the defect 
was closed by suturing, as was also the incision below the 
lashes (Fig. 6b and c).! 

Figures 6a, b, and c with diagrams show how and what 
was accomplished first by the tendon loops alone and then 
by the plastic operation on the lid. Figures 6d and e show 
a comparison of the pre-operative and postoperative re- 
sults with the normal open eye. Figures 6f and g show a 
comparison of the pre-operative and postoperative results 
with the normal closed eye. The final photograph was 
taken 2 years after the lower lid adjustment, but since 
then there has been considerable stretching with corre- 
sponding droop of the lid and it is our intention to implant 
a shell of cartilage, as shown in Figure 3. 

CasE 7. Total paralysis of the right side of the face 
following removal of an acoustic nerve tumor 12 years 
previously. The face distortion was corrected by implanta- 
tions of fascial strips which engaged the apponent muscles 
of the opposite side, while the cheek was supported by a loop 
that engaged the buccal labial fold. These were fastened 
above and laterally in the parotid and temporal fascia 
with fine silk sutures. At the same operation a wide crescen- 
tic excision was made of the excess skin and tissue in front 
of the ear and in the hair line. The borders of the defect 
were approximated with fine buried silk. The sag of the 
lower lid and the over action of the levator palpebre 
muscle were much improved by the use of a circumferential 

iThis operation was done in May, 1937, and is somewhat of an exag- 
geration of the ideas presented by Dr. John W. Wheeler at the Second 
Congress of the Pan-Pacific Surgical Association, 1936, and published in 
their Proceedings, pp. 228-229, and also in the ‘ “Collected Papers of 


John Martin Wheeler,” pp. 338-342, entitled “Halving Wounds in 
Facial Plastic Surgery.’ 
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of face with fascial strips and putting one circumferentia 
strip around the palpebral fissure; c, shows result 1 year 
after anastomosis. 


strip of fascia lata. An incision was made 1 centimeter 
behind the external canthus down to the fixed tissue; also 
a semilunar incision around the internal canthus exposed 
the inner palpebral ligament. Through the external in- 
cision, a “surgical” (curved) needle carrying a fascia strip 
was made to traverse the upper lid, coming out at the mid- 
dle of the lid near its upper border, and re-entering, emerg- 
ing through the semilunar incision mesial to the internal 
canthus. Where this strip crossed the internal palpebral 
ligament, it was attached to the latter with 2 loops of silk 
suture, but these loops were not tied at this time. The 
fascia-carrying needle was then made to encircle the lower 
lid and to emerge through the lateral incision. The sutures 
at the internal palpebral ligament were tied and the upper 
strand of fascia was attached externally at the outer 
canthus with enough tension partially to restrain the leva- 
tor palpebrz muscle. Then the 2 ends of fascia were sutured 
together and fastened in the usual manner with several 
fine silk sutures with enough fascia tension to give proper 
support to the lid (Fig. 7e). Figure 7a shows the pre-opera- 
tive condition with eyes open. Figure 7b shows the final 
result. Note the decreased vertical width of the fissure. 
Figure 7c shows attempted closure of the eye before 
operation. Figure 7d shows the postoperative result which 
was obtained by operation. 

A study of these photographs suggests the possibility 
that a still better result might have been obtained if the 
lower loop had been placed a little higher in the lower lid 
and had also been drawn a little tighter. 

CAsE 8. Destruction of the trunk of the seventh nerve 
within the temporal bone 15 months previously. Figure 8a 
shows the condition at our first examination; the whole of 
that side of the face was paralyzed completely. Figure 8b 
shows what was attained by lifting that side of the face 
with fascial strips and putting one circumferential strip 
around the palpebral fissure, as was done later in Case 7, 
except that careful anchorage of the fascia just mesial to 
the inner canthus was omitted. Previously we had made 
an anastomosis of the cut seventh nerve to the spinal ac- 
cessory nerve and the fascial loops were used to raise and 
fix the paralyzed tissue to get immediate improvement on 
account of the mental state of the patient. The latter 
somewhat lessened the vertical height of the fissure as is 
shown by comparing Figure 8b with 8a. Figure 8c, taken 
1 year after the anastomosis, shows the further improve- 
ment that resulted from the re-innervation of the face 
muscles. The slight vertical ridge shown between the nose 
and the internal canthus marks the course of the fascia 
which has drawn slightly away from the periosteum. This 
ridge might even now be eliminated by excising a bit of 
the fascia loop. 
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SCLERAL SCARS AND GRAFTS 


Certain binding scars situated within the con- 
junctival sac can compromise normal vision by 
limiting proper lid clearance or free movements 
of the globe, and in addition may cause actual 
discomfort. These are most commonly caused by 
chemical burns, lye in children, and often thrown 
or splattered acid in adults, while trauma or in- 
fections will account for a few. These scars usu- 
ally represent a much greater loss of conjunctiva 
than the area that has closed the defect. For the 
surgical correction of symptoms, not only must 
the limiting scar be divided or removed, but the 
loss must be remedied, either by conjunctival 
shifting or by the implantation of free grafts. We, 
personally, have had no experience with free grafts 
of mucous membrane, for 5 reasons: (1) They 
must of necessity be relatively small because of 
the scarcity of available material to draw from. 
(2) Our experience with skin grafts leads us to 
believe that a homomucous graft would not re- 
main permanently, except in identical twins. (3) 
Free skin grafts of any size are easily and quickly 
obtainable. (4) In replacing large losses from the 
oral mucosa with free skin grafts, we have had 
very few failures of the graft to “take,” and al- 
most no complaints about the final result when 
the graft had been sufficiently large. We have 
had similar experience in enlarging eye sockets or 
releasing the lids to facilitate better fitting of an 
artificial eye. We have had quite a number of the 
latter come in for re-operation—our own or the 
other fellow’s—and the fault has usually been a 
matter of the quantity not of the quality or the 
position of the graft already implanted. (5) In 
cases in which it is practical we have avoided 
placing a skin graft in apposition to the cornea, 
but the late John Wheeler felt that it is a safe 
procedure. 

A free, autoskin graft placed in the socket will 
for a time exfoliate, give off an excess of sebaceous 


discharge, and may also apparently irritate ad- 
joining normal conjunctiva into excessive mucus 
secretion; but given a socket of proper shape, a 
comfortably fitting eye, sufficient lining, and a 
reasonable postoperative recovery period, I think 
there will be few instances in which the skin-lined 
socket will not prove relatively, if not quite, satis- 
factory. However, when all or nearly all of the 
normal mucous lining has been replaced by skin, 
dryness of the empty socket has proved somewhat 
annoying. 

Based on the observations and experiences cited, 
we were, when confronted with a case of a lower 
lid fixed by scar to the lower half of the sclera and 
cornea, emboldened to free the globe and substi- 
tute a split skin graft for the lacking mucosa 
both of the lid and of the sclera (Fig. 9). This is 
but another application of the “outlay” graft 
contrived by Gillies, Waldron, and their Sidcup 
Hospital associates as a substitute for an Esser 
“inlay” graft in replacing burn losses of skin of 
the eyelids. The use of this same plan within the 
mouth was just a step, and from thence to the 
empty eye socket was but another. If a pa- 
tient is in good condition, asepsis is present, 
and hemorrhage has been controlled, the proper 
set of the graft will depend largely upon the ten- 
sion with which the tissues are drawn around a 
graft-covered form of wax or other material that 
snugly fits into the sulcus to be lined or against 
the raw surface to be covered. With careful con- 
sideration of the conditions found in the damaged 
mouth, this is not ordinarily a very difficult mat- 
ter to one familiar with the use of skin grafts; 
when, however, a graft is to be applied to a seeing 
eye, the technique is far from simple, and the 
possibilities of grief much greater. In the first 
place, all the precautions and safeguards that ac- 
cumulated ophthalmological experience demands 
in undertaking any operation within the con- 





Fig. 9. Case 9. Lye burn obliteration of lower sulcus. 
a, Outer three-quarters of lower half of conjunctival sac 
obliterated; lower lid was attached as high as middle of 


cornea and globe almost completely fixed. b, Stab wound 
at bottom of sulcus for rubber dam drain. c, Slight area 
at border of center of lower lid not covered with graft. 
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junctival sac must be exercised here in addition 
to the complexities inherent to an operation that, 
if done in any other part of the body, would be 
classed as a general surgical procedure. In incising 
or removing scars, the damaged sclera must not 
Le punctured, the outlets of the lacrimal gland 
ducts should not be obliterated, and the attach- 
ment of the recti and oblique muscles must be 
respected. 

Above all, the cornea is the greatest source of 
concern. In the whole course of the operation, 
it should not be touched by a gauze sponge, and 
even quite wet cotton or the gloved finger is not 
free from objection; also, the cornea should never 
be allowed to dry. This drying is prevented in 
ordinary ophthalmological operations by frequent 
or constant bathing with saline solution from a 
dropper. This latter procedure might not be best 
for implantation of the graft, but consideration 
of the cornea should come first; it is an avascular 
structure which has little resistance to pressure 
and the normal lining of the normal upper eyelid 
is its accustomed and safest contact. In the dis- 
section, the scar should not be removed from the 
cornea at this time; it can be done more safely 
later; nor should one dissect too closely to the 
sclera as the full thickness of this wall might have 
been burnt through in places. However, lumpy 
or fringed scar projections should be shaved off 
smoothly before the graft is applied. To avoid 
harmful, uneven pressure on a denuded sclera 
that might be quite thin in places, one may choose 
for the supporting form a soft padding material, 
such as damp cotton, or some sort of pliable wax 
that will hold its given shape but will, at body 
temperature, also further adapt its form to that 
of the contacting tissues. We have used cotton 
in several instances, and in others paraffin that 
can be molded when submerged in water warm 
enough to be comfortably borne by the hand. 

Our experience, which is here presented not 
without considerable diffidence, is limited to 8 
scleral grafting operations on 6 different eyes. 
Though the graft “took” in every instance, still 
the postoperative course of each of these opera- 
tions was complicated by a corneal irritation, or 
an ultimately controlled ulcer occurred in half of 
them. However, I now believe that this occur- 
rence was due to technical errors and was not 
essential to the method. This conclusion is based 
upon a recheck of circumstances and occurrences 
related to these 8 operations, and this recheck 
also fosters a conviction that risk of occurrence 
would be lessened, or the extent and depth of the 
ulceration would be more easily controlled, if the 
following precautions were adopted: (1) Each step 


of the whole operation, whether done in one or 
several stages, should, as far as possible, be fore- 
seen and individually planned, and the sequence 
of procedure decided before the operation is 
started. It will go far to insure final success of 
the whole procedure to have the individual steps 
carried out smoothly and in proper sequence. (2) 
A paraffin form rather than cotton should be used 
when the raw area to be grafted is in close prox- 
imity to the cornea. A certain amount of excess 
skin is necessary in fitting the graft to the form, 
but that part of the graft not in direct contact 
with a raw surface quickly macerates, because it 
is in a bath of warm tears. This will soon allow 
the cotton to break through the restraining, non- 
attached part of the graft and it might come into 
contact with the cornea. (3) The form supporting 
the graft, whether cotton or wax, should be re- 
moved early, allowing it to remain in place 2 or 
possibly 3 days at the longest. A “taking” graft 
will have a blood supply, and will be adherent 
to its new bed within 24 hours. Upon removal 
of the form or stent,' one should be able, with an 
anesthetic, local or general if need be, to trim 
the unattached excess graft right up to the limit 
of the grafted area. Maceration quickly changes 
to putrefaction, but early removal of the form or 
“stent” makes possible the elimination of these 
potential corneal irritants. (4) After 1 or 2 days, 
the conjunctival sac may be irrigated cautiously 
with normal saline solution or any indicated medi- 
cant. If a drug will not injure the eye, it is not 
likely to injure the graft. 

It should be borne in mind that not all these 
recommendations are based on the authority of 
direct observation; some are deductions drawn 
from reconsiderations of the circumstances of 
disaster. 

In dissecting deeply alongside the globe, the 
attachments of the ocular muscles must be 
avoided, but this sulcus should be made deep 
enough to allow the orbital fat to present within 
its depth. When this occurs, it not only means 
that the adhesions have been divided, but alsc 
that adherence of the fornix of the infolded graft 
adhering to this ring or arc of fat will permit some 
mobility of the globe. This movement may be 
slight at first, but with just a little play estab- 
lished it will gradually increase as the result of 
the activity of extrinsic eye muscles. On the- 
oretical grounds, one might expect that as subse- 
quent contraction of the graft lessens the depth 
of the sulcus, the forward movement of the fornix 

1The word, ‘‘stent,’’ was coined among the British, possibly at Sidcup 
Hospital, to designate the graft-carrying form, named after the man who 


made the dental modeling compound that they first used with their 
“outlay” grafts. 
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Fig. 10. Case 10. Scar fixation from trauma and infec- 
tion. a and b, left, Show lack of voluntary downward or 
outward movements of the globe; c, right above, liberation 
of the globe and lids at the inner canthus; d, fixed globe 
and a short transwidth of the fissure in spite of an in- 
creased distance between the canthi. 


will draw the fat further forward on the globe. 
Conversely, if this fat ring cannot be demon- 
strated, I should think the ultimate amount of 
glove movement would be more problematical. 

Better to avoid uneven or irregular pressure on 
the sclera and to obtain wider contact of the graft 
with the orbital fat at the depth of a newly made 
fornix, a built-up form of moist cotton would ap- 
pear more practical than one of molded wax for 
the upper, inner, and outer fornices. In the upper, 
lateral, and mesial fornices, pledgets cut from 
pressed, flat layers of moist absorbent cotton are 
rather convenient. These are put, one at a time, 
into the sulcus depth, but each piece should 
smoothly join or overlap its neighbors and it is 
better that each individual piece be so placed that 
its proximal edge remains easily accessible for 
convenience and surety of its removal. In the 
lower fornix, a downward dissection to the floor 
of the orbit should expose the orbital fat, and 
here a carefully molded paraffin shell may be 
quite appropriate. 

One may have a choice as to whether the at- 
tempt will be made, in eliminating a widespread 
scar, to do the work in one or several steps. But 
no matter what is decided, depth of the new sulcus 
should include a wider arc on the globe’s circum- 
ference than did the actual adhesion. By incising 
the musosa of the fornix beyond the original scar 
on each side, the graft can be made to overlap 
the normal mucosa, which tends to prevent the 


formation of a plica of scar or mucosa when the 
natural mucous-lined sulcus joins the new skin- 
lined sulcus. 

It is desirable that the lids be closed over the 
cornea, and it is usually safer to hold them in 
gentle contact by means of 2 sutures, placed not 
through the tarsal border but so that each loop 
will catch in the skin immediately beyond the 
lashes and tied so as not to invert the latter. Over 
the sutured lids, a cotton pad and a moist marine 
sponge, held with gentle pressure, is the correct 
dressing. If the lids cannot be closed, the tarsal 
fissure can be filled with vaseline and covered with 
a watch crystal, or with a built-up cup of damp, 
pressed layers of absorbent cotton, as devised by 
Wheeler for dressing his patients who have had 
ptosis operations performed. 

For a few days both eyes should be kept cov- 
ered to limit movement. Barring indications to 
the contrary, the first dressing is left undisturbed 
until it is desired to give the eye some sort of 
attention; and in the first few hours after opera- 
tion, anodyne may be given, but on the develop- 
ment of real discomfort or pain, the outer dress- 
ings are removed and if this does not give relief, 
the sutures also in order that the cornea can be 
viewed and perhaps treated. 

All these patients have, so far, with the help 
and counsel of ophthalmological service, made a 
good postoperative recovery, but as to the ulti- 
mate behavior of the graft or the orbital tissues 
we can but surmise. We have lost track of our 2 
oldest cases of scleral grafts, but have followed 
another for 6 years without evidence of change or 
disturbance. Dr. Meyer Wiener has for 20 years 
been implanting a small skin graft right next to 
the cornea for control of recurrent pterygium and 
has never seen any sign of corneal reaction from 
its presence. A rough scar or linear fold of graft 
can cause irritation, and we have excised these 
by a longitudinal incision, or of any pattern most 
suitable, and have allowed the defect to heal over 
naturally. 

A fixed globe is incompatible with binocular 
vision, a fixed lid no better, and when such cases 
have come to us we have attempted to do some- 
thing for their relief. 


CasE 9. Lye burn obliteration of lower sulcus. A 4 year 
old child had spilled powdered lye into the right conjuncti- 
val sac 3 years previously. The outer three-fourths of the 
lower half of the conjunctival sac was entirely obliterated; 
the lower lid was attached as high as the middle of the 
cornea and the globe was almost completely fixed (Fig. ga). 

At the first operation the lower lid was freed from the 
globe on the right side by knife dissection to a depth of 2 
centimeters and an outer canthotomy was done for better 
access. The orbital fat appeared at the bottom of the sulcus. 
A rubber dam drain was placed through a stab wound at 
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Fig. 11. Case. 11. Loss and subsequent scarring from thrown acid. a, left, Results 
of a thrown acid burn which completely destroyed the lower lid and the skin of the 
cheek below this, the skin of the forehead, the eyebrow, and the skin covering the 
upper lid. b, Showing patient with shell eye over globe which was almost intact. 


the bottom of the sulcus (Fig. gb). A shell stent of paraffin 
was carefully molded to fit the surface of the globe accu- 
rately. Over this was draped a thin graft cut from the 
inner surface of the right arm and then slipped into place. 
The external canthus was then closed and the lids sutured 
together with 2 silk sutures, and both eyes were bandaged. 
Because of the age of the child, chloroform was given 6 
days later for the removal of the stent. The cornea was 
found cloudy, but was seen by Dr. Shahan who said no 
damage had been done. There was failure of the graft to 
adhere to the sclera for a distance of 2 millimeters below 
the upper line of incision. There was also a web of scar 
rising up between the natural inner mucous lined portion 
of the sulcus, and the newly grafted pocket. There was 
a very slight area just at the border of the center of the 
lower lid 2 by 4 millimeters which was not covered with graft 
(Fig. 9c). The new pocket was about 18 millimeters deep 
and the canthotomy had permitted it to be quite wide. 
If one allows for even a 60 per cent contraction, the new 
graft should prove ample. 


This case has been cited once before in reference 
to certain curious muscle reflexes that disappeared 
when motion was restored to the globe.' It hap- 
pened to be our first experience in placing a skin 
graft on the sclera. 


CasE to. Scar fixation from trauma and infection. Fol- 
lowing a recent automobile injury the patient when first 
seen had a fixed outward displacement of the upper part 
of the maxilla and zygomatic bone, with a palpable line 
of fracture behind a vertical scar that extended from the 
inner end of the brow, through the lids, puncta, lacus, and 
cheek. Wounds were not in condition for radical correction 
at the time of the first visit. 


1 Repairs and adjustments of the eyelids. J. Am. M. Ass., Fig. 16, 
1932, 99: 2171-2176. 


The patient did not return until 4 years later. At that 
time the globe was displaced outward and the distance 
from the inner and outer canthi was 4 millimeters longer 
on the right side than on the left, due to displacement of 
the outer canthus; but owing to a conjunctival loss and sub- 
sequent scarring near and at the inner canthus, the length 
of the fissure was actually shorter than its fellow of the 
other eye (Fig. rob). Incidentally, the patient apparently 
had no voluntary downward or outward movements of the 
globe and those outward and upward were quite limited. 
Whether this was entirely due to globe fixation or partially 
due to nerve injury was difficult to determine (Fig. 10a 
and b). 

The release of the globe and lids was undertaken by an 
incision and a deep cleavage dissection just within the lid 
borders at the inner canthus; this was lined immediately 
with a split skin graft. A cold abscess was encountered in 
the scar mass but because of the absence of acute symptoms, 
a graft on a cotton stent was inserted into this sulcus in 
spite of the fact that it was partly an abscess cavity. This 
graft healed in place above and mesially but with some loss 
below. There was considerable reaction in the surrounding 
conjunctiva but there was no note of any corneal damage. 

When the patient returned a year later, eye excursion 
was found considerably increased but the inner part of the 
lower sulcus was still missing, the tarsal border was still 
attached to the globe, but above, the sulcus was of normal 
depth. A canthotomy was done and lower sulcus re-estab- 
lished. This time the graft was inserted on a paraffin, 
shell-shaped “‘stent.” Healing was without special incident 
and considerably more improvement of the eye movements 
followed but not sufficient to do away with all the diplopias, 
some of which might have been due to weak muscle power. 

Figure 1od shows a fixed globe and a short transwidth 
of the fissure in spite of an increased distance between the 
canthi. Figure 1oc shows liberation of the globe and the 
lids at the inner canthus. Figure 10d shows a still present 
outward displacement of the outer canthus which could 
be released by cutting the external ligament and some scar 
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Fig. 12. Case 
12. Lye burn 
of scleral and 
palpebral con- 
junctiva at in- 
ner half of con- 
junctival sac. a 
and b, Showing 
shallowness of 
both fornices; c, 
result after op- 
eration;d, 
diagram show- 
ing the bend of 
the “U” of the 
split graft in the 
mesial sulcus. 





in the neighborhood. If this were done, it should be a 
simple matter to restore and reposition the inner end of 
the lower lid. 


This operation should be considered incomplete 
because at neither sitting was the orbital fat ex- 
posed in making the new sulci. Due to uncer- 
tainty as to the essential functioning power of the 
inferior rectus and of the oblique muscles and 
since the functional result seemed fairly satis- 
factory, further freeing of the globe was not 
urged. 


Case 11. Loss and subsequent scarring from thrown 
acid. Figure 11a shows the results of a thrown acid burn 
which completely destroyed the lower lid and the skin of 
the cheek below this, the skin of the forehead, the eyebrow, 
and the skin covering the upper lid. The loss also included 
the conjunctiva of the lower two-thirds of the sclera and all 
but about the upper 2 millimeters of the cornea. The lids 
and brow were restored by a series of skin grafting and flap 
operations, and the lower sulcus by a scleral corneal graft. 
This permitted the patient to wear a shell eye over the 
almost intact globe (Fig. 11b). We had advised him to 
continue the use of the shell eye until an attempt could be 
made to give him a transparent cornea. However, he be- 
came impatient and recently returned wearing a sunken 
empty socket which was the result of removal of the globe. 
Now the socket is being reconstructed so that he can wear 
the formed eye. 

Case 12. The scleral and palpebral conjunctiva had 
been burned with lye at the inner half of the conjunctival 
sac 20 years previously. The loss had healed over partly 
by a drawing-in of the neighboring conjunctiva and partly 


c 


by surface scar; there was a corresponding limitation of the 
globe movement and a great deal of physical discomfort. 
The scarring on the sclera had become epitheliated but 
very rough and contained the openings of several fistulas 
which discharged mucopus almost continually causing great 
inconvenience. It was thought that part of this discharge 
might be from the lacrimal sac. For this reason the latter 
was removed by Dr. Lawrence Post, who then referred 
the patient to us to deal with the conjunctival loss and 
fistulas in the scar. Cocainization did not permit of a 
satisfactory examination, but under a general anesthetic 
at the time of the first operation it was found that the 
fistulas led down to a large, shallow abscess cavity on the 
surface of the sclera. This scleral scar extended into but not 
to the full depth of both fornices, so that the latter were in 
consequence very shallow (Fig. 12a). At the same opera- 
tion the whole of the anterior scar wall of the abscess cavity 
was removed, leaving no overhanging edges, and a dissec- 
tion was made around the inner half of the globe of suffi- 
cient depth to expose the orbital fat. Into this sulcus was 
inserted a folded thin split skin “tent” graft, the 2 walls 
of which were separated by a built-up layer of moist cotton, 
the lids were sutured together, and both eyes covered. The 
patient was discharged from the hospital 5 days later. The 
note does not mention any particular corneal irritation, but 
a note made 8 days later, after almost daily packing of the 
newly grafted pocket with wet cotton, states that “eye 
quite movable; graft is perfect.” The discharge which had 
been the cause of great complaint was reduced considerably 
but not entirely checked. This was disappointing and 
thought to be due partly to rough ridges of the remaining 
scar and irregularities at the junction of the graft and the 
conjunctiva. Seven months later these irregularities were 
excised from the sclera, the bordering irregular conjunctival 
junction lines were smoothed out, and the surfaces healed 
spontaneously. Following this, there was still less dis- 
charge and the patient was considerably more comfortable, 
but not entirely so. 

As the areas already grafted had a satisfactory appear- 
ance, it was decided to deepen the upper and lower fornices 
which were partially obliterated by scar. This was done 
1 month later, and into these was placed a thin roll of 
moist cotton covered with a split graft and bent to a “U” 
shape. This was placed into the upper and lower fornices 
in contact with the orbital fat; the bend of the ““U” was 
in the mesial sulcus (Fig. 12d). It was held in place by 
suturing the cut edge of the palpebral conjunctiva to the 
scleral edge in both fornices. This permitted a rather free 
postoperative view of the cornea; but in spite of this an 
ulcer of considerable extent developed several days after 
operation, due most likely to a break in the macerating 
graft which allowed cotton to touch the cornea. This has 
now healed under the care of Dr. Post and Dr. Sanders, 
with little evidence of an increase in size of the original 
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Fig. 13. Case 13. Lid destruction and scleral adhesions 
from glass cut and infection. a and b, Patient when first 
seen showing inner canthus drawn forward on the side 


corneal scar (Fig. 12c). The patient is now comfortable 
and the recent ulceration has healed, leaving no increase 
in the original corneal scar, and while the increase in oc- 
ular movement is objectively not very evident, her previ- 
ous diplopia on external rotation has been eliminated 
almost entirely. 

CasE 13. Lid destruction and scleral adhesions from 
glass cut and infection. In addition to extensive injuries 
in other parts of the face, the levator palpebrz muscle had 
been severed; almost all of each mesial third of both lids 
had been destroyed along with the corresponding parts of 
the palpebral and scleral conjunctiva, and while healing 
the inner canthus had been drawn forward on the side of 
the nose (Fig. 13a and b). 

The missing skin of the eyelids and of the side of the nose 
adjacent to the canthus was restored and the canthus was 
eventually worked backward toward its proper position 
by 3 repetitions of the following procedure done with but 
slight variation. A vertical similunar or trapdoor incision 
down to the periosteum was made at the junction of the 
lids with the nose, and the undermining was done both 
toward the nasal bridge and also outward, removing all 
scar from the periosteum but leaving a thin layer of scar 
where the periosteum was missing. In this way a defect 
could be obtained at each sitting, into which was sutured 
a full thickness postaural skin graft; each suture engaged 
the bordering skin edge, the graft edge, and the underlying 
periosteum or scar. Proper lateral tension could be made 
on the graft and deep contact maintained by tying the 
suture ends over a cotton stent. An external canthotomy 
was done and the function of the severed levator palpebral 
muscle was replaced by a fascia lata loop that connected 
the upper tarsus with the occipitofrontalis muscle, but the 
newly restored inner portion of the lids and inner canthus 
were still adherent to the globe (Fig. 13b). These were 





of the nose; c, showing corneal ulcer after operation but 
graft satisfactory; d, lining graft sutured to bordering skin; 
e, the final result. 


freed by dissecting deeply and implanting a split skin graft 
on cotton stent. As usual, there was considerable post- 
operative reaction and an easily controlled corneal ulcer, 
but the graft proved satisfactory (Fig. 13c). The operation 
was completed with an internal canthotomy at which the 
lining graft was sutured to the bordering skin (Fig. 13d). 
Figure 13a shows patient when she first came to us, and 
Figure 13e the final result. 


Since this paper was presented before the American College of 
Surgeons, Dr. George H. Cross of Chester, Pennsylvania, has in- 
formed us that he has successfully applied Thiersch grafts to the 
sclera which were held in place by a thin silver shell made for him 
by Pilling and Sons. Also, Dr. Charles H. May has sent us a re- 
print of his article “Restoration of the Conjunctival Cul-de-Sac 
in a Case of Total Symblepharon by Means of Thiersch Skin 
Grafts,” which appeared in the Archives of Ophthalmology, 1890, 
28: No. 2. He there describes a case in which he had successfully 
restored the conjunctival sac for the retention of an artificial eye. 
He used a porcelain shell such as forms the base of an artificial 
eye to support the grafts after the lids had been dissected free 
from the globe. He also relates that Dr. Chambers of Jersey 
City had, in a case of partial symblepharon, used an ordinary 
button covered with gauze to support the graft and that Dr. 
Chambers had reported this to the Ophthalmological Section of 
the New York Academy of Medicine some 2 or 3 years previously 
and that subsequently Dr. Marple had presented two similar 
cases of successful result by this method in partial symblepharon. 
Dr. May also cites that Morton, of Minneapolis, Ophthalmic 
Record, 1898, August, recommended the use of a prosthesis after 
the grafts had been inserted and held in place by a line of sutures, 
reporting several successful cases in which he had operated in 
this manner with the object of restoring the fornix for the reten- 
tion of an artificial eye. Apparently, in all these cases, the lids 
were released to facilitate the fitting of an artificial eye. 

Weare indebted to certain of our ophthalmological friends who 
cared for ocular complications in some of these cases, most fre- 
quently to the Drs. Post and Sanders, who also read this man- 
uscript. 











BLEPHAROPTOSIS 
The Technique Of Its Surgical Correction 


DANIEL B. KIRBY, M.D., F.A.C.S., New York, New York 


LEPHAROPTOSIS may be defined as any 
drooping of either or both upper eyelids. 
It indicates a weakness of the levator or 
of the smooth muscle of the upper lid. The 
weakness of the levator and smooth muscle may 
be (1) local in origin as, for example, by tracho- 
matous infiltration; (2) it may be due to muscle 
degeneration as in progressive muscular atrophy; 
(3) it may be due to peripheral, or (4) central 
nervous disorders. The conditions of mechanical 
interference with the action of the upper eyelid, 
as for example by inflammatory or scar tissue or 
by tumor formation, are beyond the scope of this 
paper and will not be considered here. 

The need for surgical correction of blepharoptosis. 
The need for the operation may be the uncovering 
of the pupil as in a congenital case to permit the 
function of the eye to develop, or it may be the 
correction of a faulty head position and facial 
distortion in either a congenital or acquired con- 
dition. The decision to operate upon a patient 
with blepharoptosis will depend upon the general 
condition of the patient, the question of whether 
or not the cause of the drooping eyelid is inactive, 
and upon the condition of the lids and eyes. 

Pre-operative examinaticn. The pre-operative 
data required for the choice of the proper tech- 
nique to be employed in the individual case are: 
(1) The verticai width of the palpebral fissure 
with eyes level, with eyes elevated, and with eyes 
depressed. Photographs should be taken in these 
3 positions. The measurements should be com- 
pared with those of the patient when employing 
the aid of the frontalis muscles, arching his brows, 
corrugating his forehead, with the head thrown 
back, and also with the head level and the brows 
depressed by the fingers of the observer. The 
latter measurements give the index of the true 
strength of elevator power of the muscles of the 
upper eyelids when acting alone. (2) The hori- 
zontal width of the palpebral fissure as measured 
from the angle of the internal canthus to that of 
the external canthus by tangent and marginal 
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measurements. (3) Exophthalmometer reading. 
(4) The sensitivity of and the ability of the cornea 
to withstand exposure. (5) The effect of cocaine 
on the smooth muscle of the lid. 


ANALYSIS OF REPORTED TECHNIQUE AND 
PROCEDURES 

The multiplicity of techniques for the surgical 
correction of ptosis is an indication of the unsatis- 
factory results which follow the best efforts in the 
hands of the most accomplished and experienced 
surgeons. Nearly everyone has tried to improve 
on the published techniques. No one surgeon has 
the opportunity to do many operations for this 
condition as it is relatively rare. It will be illumi- 
nating to consider the various operations by 
grouping them not under the names of the sur- 
geons connected with them, but under the specific 
class within which the operation falls. 

1. The removal of skin or of full thickness of the 
eyelid and the creation of cicatricial bands which 
by their contraction pull up the lid. The removal 
of skin is indicated when it is redundant as in 
blepharochalasis, but the production of lagoph- 
thalmos and exposure of the cornea is contra- 
indicated. The removal of a portion of the thick- 
ened tarsus is indicated in trachoma although this 
opinion may need modification. Sulfanilamide 
should be used before resorting to surgery. 

2. The natural method of improvement of func- 
tion of the levator and smooth muscle where partial 
function remains. This gives the most satisfac- 
tory results and should be employed whenever it 
is possible to get sufficient effect. It may be 
accomplished by resection of the tarsus and resec- 
tion or advancement of the levator and smooth 
muscle. The approach through the skin or through 
the conjunctiva is used. The direct indication for 
these procedures exists when the muscles show 
partial function particularly with the brows held 
down and when under these conditions the pal- 
pebral fissure is wider on upward than on down- 
ward gaze. 

3. The transplantation of the superior rectus 
muscle from the globe to the lid permitting the use of 
the elevating power of the superior rectus and inferior 
oblique when the levator and smooth muscles are 
almost or entirely inactive. It will be indicated 
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when the palpebral fissure is actually narrower on 
upward than on downward gaze. This phenome- 
non is produced by the movements of the lower 
lid on the excursions of the eye while the upper 
lid remains inactive. The question of whether or 
not this procedure should be used only when the 
superior rectus is strong has been debated a great 
deal. In the opinion of the author it may be done 
even when the superior rectus is completely para- 
lyzed, provided the inferior oblique is active and 
strong and there is no hypotropia. If the superior 
oblique is also paralyzed, the condition of paral- 
ysis of elevation exists which is probably central 
in origin and which requires separate considera- 
tion. 

4. The procedures for the correction of paralysis 
of elevation are complicated as there remains no 
normal elevating power. The immediate use of 
the frontalis to elevate the lid is contra-indicated 
as this would only expose the eye in a useless posi- 
tion of hypotropia. Wheeler made use of advance- 
ment of the inert tissues of the inferior oblique 
over the orbital margin and of the superior rectus 
on the globe and of a union of lid and globe. The 
palpebral fissure will not be wide; usually only 
part of the pupil is exposed and the orbicularis is 
sufficient to effect the protective closure of the 
lids. After the globe has been lifted from its 
position of hypotropia the union of the frontalis 
muscle may well be applied to elevate the eyelid. 
It might be possible in third nerve paralysis to 
detach the superior oblique from the globe, free it 
from its trochlea and after shortening it reattach 
it to the globe and lid for elevating power. Wiener 
has employed this procedure for replacing the 
function of the internal rectus but I have never 
seen it used for elevation. 

5. The employment or enhancement of the 
vicarious action of the frontalis muscle may be had 
by uniting this muscle to the tissues of the upper 
lid by various means. The presence of facial distor- 
tion in ptosis by frontalis action is to be avoided. 
The pull of the frontalis is straight up and not 
a normal roll-back over the convexity of the 
globe. 

With this analysis of the principles involved in 
the surgical correction of ptosis we may proceed 
to the consideration of the techniques which have 
proved satisfactory for certain purposes in the 
hands of the author. 


TECHNIQUES OF VARIOUS PROCEDURES AD- 
VOCATED BY THE AUTHOR 


1. The removal of skin is indicated when it is 
redundant and falling down in folds as in blephar- 
ochalasis. Large pieces of normal skin have been 
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removed from the upper lids of patients for use 
as free grafts without production of any perma- 
nent shortening of the upper lid and with no 
lagophthalmos. It is my opinion that in the aver- 
age case of ptosis there is no point in the removal 
of skin as this skin is usually not in excess. If the 
skin is made adherent in the position of the nor- 
mal crease, the apparent redundancy will dis- 
appear and a useful purpose will have been served. 
The procedure will be directly indicated in the 
Mongolian type of eyelid where there is no crease 
and where the skin pushes down over the lid 
margin and the lashes. 

No special description need be given concerning 
this procedure of removing redundant skin. The 
area to be removed is carefully estimated and 
marked out and is usually found to be elliptical. 
Incisions which are kept within the thin skin of 
the lid heal gracefully without scar formation. 
The incisions must not be carried too far nasally 
because.of the danger of formation of cicatricial 
epicanthus. There should be no lagophthalmos 
at the completion of this operation as no effort 
should be made to correct real ptosis due to weak- 
ness of the levator or smooth muscles of the lid 
by the removal of skin alone. The removal of 
normal subcutaneous tissue, the production of 
deep scars or bands of contraction by traumatic 
surgery, infection or deep sutures so that the 
upper lid is joined to the brow, do not constitute 
good surgery. The lagophthalmos due to ankylo- 
blepharon or ectropion which may result will 
prove very undesirable. The through-and-through 
resection of skin, subcutaneous tissue, muscle, 
and conjunctiva, as for example by the method 
of de Grandemont, is radical surgery. As much 
as is necessary might well be accomplished in a 
suitable case by resection of the muscle, ten- 
don, and tarsal tissues. 

2. The use of the vicarious action of the frontalis 
muscle. The author has never been in favor of 
the employment of this principle in ptosis surgery 
because it only enhances the undesirable charac- 
teristic facies of ptosis and leads to a straight 
upward pull of the upper lid. The implantation 
of foreign material, deep long sutures, wire, kan- 
garoo tendon, fascia lata, the burial of dermis 
and epidermis, I believe, are all contra-indicated. 
If I were to advocate any use of the frontalis, I 
would do it by the Reese (18) method, which 
entails a union of strips of orbicularis to the 
frontalis. There may be a place for this opera- 
tion in which all the normal elevators of the 
globe and lid are paralyzed. 

3. The resection of the tarsus and resection and 
advancement of the levator and smooth muscle of 
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Fig. 1. Congenital ptosis with epi- 
canthus. epicanthus. 





WS, 


Fig. 4. Ptosis due to paralysis of 
third nerve. roidism. 


the lid. It seems logical and natural in cases of 
partial ptosis to enhance the remaining function 
of the levator and smooth muscle of the upper lid. 
The principle of developing the partial function 
of the levator and smooth muscle was probably 
used for years before the first description of the 
exact technique by Bowman. The upper lid was 
everted strongly. The incision was made through 
the conjunctiva along the length of the superior 
border of the tarsus. The conjunctiva was dis- 
sected back with scissors and forceps so as to 
expose the tendon of the levator and superior 
tarsal border. Two or 3 sutures were passed 
through the levator about 2 centimeters back 
of its insertion. The muscle tissue was then re- 
sected in front of the line of sutures together with 
the superior border of the tarsus to which it is 
attached. The needles on the sutures were passed 
through the fresh border of the tarsus, and the 
levator and smooth muscles attached to their new 
position. The name most commonly associated 
with the use of this principle is that of de Blas- 
kovics. Years before de Blaskovics published his 
paper, Wheeler had employed a satisfactory tech- 
nique for resection of the levator through the 
conjunctiva and had many successful results but 
never published his method. The Eversbusch 
method of resection and advancement of the 
levator through the skin is interesting in some 
cases and the author has used it with gratifying 
results; but the ease of the procedure of operating 
through the conjunctiva, the possibility of accu- 
rate placement of sutures, the gauging of results 
by the extent of the tissues resected have led him 
to adopt a modification of Wheeler’s technique. 
The changes described are simply differences in 
suture material and in the plan of the insertion of 
sutures. The dissection and plan of the operation 





Fig. 5. Ptosis caused by hyperthy- 


Fig. 2. Congenital ptosis without Fig. 3. Ptosis with Mongolian 
fold. 


Fig. 6. Ptosis in progressive, mus- 
cular atrophy. 


is as Wheeler (24) employed it except for a single 
principle of advancement of the resected muscle 
as given to the author by A. B. Reese (17). The 
direct indication for the use of this procedure is in 
a case of ptosis in which the palpebral fissure is 
wider on upward than on downward gaze. 

4. Technique of resection and advancement of 
the levator and smooth muscle of the lid with or 
without resection of the tarsus. Local anesthesia by 
procaine infiltration and block, a combination 
of avertin per rectum and local anesthesia, or bet- 
ter still avertin and general anesthesia may be 
used. The usual skin and conjunctival prepara- 
tions are employed. 

The degree of partial ptosis has been recorded 
and it is estimated roughly that for each milli- 
meter of ptosis to be corrected 1 millimeter of 
tarsus or 2 millimeters of muscle tissue will be 
resected. For example with a normal right pal- 
pebral fissure of 10 millimeters and a left ptosis 
of 6 millimeters, the left palpebral fissure being 
4 millimeters wide vertically, the desired correc- 
tion should be 6 millimeters of improvement in 
elevation of the left upper lid. This might be 
accomplished by resecting the left tarsus 3 milli- 
meters and the levator and smooth muscle 6 
millimeters figuring 1 millimeter of tarsus and 2 
millimeters of levator and smooth muscle for 
each millimeter of ptosis correction. It will prob- 
ably be found that it is best to be generous and to 
do a little more than this, because the tissues are 
stretched by the application of the everting lid 
clamp. In general, however, if there is no strip- 
ping of muscular fibers and no opening or loss of 
sutures, the correction given will be adequate. It 
is important not to include in the suturing any 
firm inelastic tissue such as the fixed tarso-orbital 
septum. 
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Fig. 7 
Fig. 7. Ptosis due to heavy tarsus of right eye. Resec- 
tion of tarsus indicated. 
Fig. 8. Eyes level; ptosis of 3.5 to 4 millimeters. 





Fig. 10, left. Eyes down; palpebral fissure narrower than with eyes up. 
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Fig. 8 
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Fig. 9 
Fig. 9. Eyes up; palpebral fissure wider than with eyes 


down. Direct indication for resection of levator and 


smooth muscle of the lid. 





Fig. 11. Result after resection of levator and smooth muscle. 


The lid is everted on an Erhardt! lid clamp. A 
heavy wide tarsus will be resected more than a 
narrow tarsus. The division of the resection be- 
tween tarsus and muscle will be made according 
to the tarsus and the evidence of remaining 
strength of the muscle. 

Step 1. A curvilinear incision is made with a 
scalpel along the entire everted conjunctiva just 
at the upper border of the tarsus. A line of cleav- 
age is quickly and easily found between the con- 
junctiva and the smooth muscle which is attached 
to the tarsus. This line is followed by sharp 
scissors’ dissection upward; this is facilitated if 
the assistant will carefully lift up the edges of the 
conjunctiva with 2 pairs of Lester forceps’. The 
dissection is carried back to variable distances on 
an average of about 8 to 10 millimeters. 

Step 2. A second curvilinear incision parallel to 
the first is then made. In some cases it is well to 
produce an arch which will simulate the normal 
arch of the lid, rising more sharply on the nasal 
side; the highest point is above the nasal edge of 
the pupil and falls off gradually on the temporal 
side. The second incision in the tarsus is made 
through to the orbicularis; the tension of the 
tissues causes the wound to gape and the second 
plane of dissection is easily found. Two pairs of 
forceps hold the tarsus and muscle up vertically, 
and the scissors follow the dissection sharply 
backward as far as necessary. The flat, volun- 
tary, and smooth muscle band is well and easily 
shaped. 

Step 3. Sutures: (a) Two double-armed No. 
oooo 10 day chromic catgut sutures with atrau- 


1Clamp designed by Miss Erhardt at the New York Eye and Ear 
Infirmary. 

2Forceps designed by Dr. Lester, assistant surgeon, New York Eye 
and Ear Infirmary. 


matic needles are looped from the conjunctival 
side through the muscle fibers and then relooped 
so that the parallel muscle fibers will be cinched 
and not permitted to slip through the suture but 
still will not be strangulated. (b) Three double- 
armed No. oooo silk with atraumatic needles are 
passed parallel through the muscle fibers from the 
orbicularis side and then through the conjunctiva. 
The catgut sutures are in the central body of the 
muscle and the silk sutures are arranged 1 on 
each side and 1 between the catgut sutures. 
These 5 sutures are not too many and are all 
important. 

Step 4. The predetermined length of tarsus 
and muscle tissues is then removed up to the 
sutures by scissors’ resection. Care should be 
taken not to cut the sutures and not to cut the 
parallel muscle fibers too closely to the sutures. 

Step 5. The catgut strands are carried into the 
pouch between the tarsus and orbicularis sutures. 
The dense tissue on the face of the tarsus thus 
effects an anchoring and advancement of the cut 
muscle fibers as suggested by Reese. The silk 
strands, which are through the mucous side of 
the conjunctiva, are passed through the thickness 
of the tarsus and lid and brought out through the 
skin; the needles are passed through small in- 
dividual rubber plates and tied. The exit through 
the skin will be found to vary according to the 
tarsus which has been resected, but usually it is 
about 5 millimeters above the lid margin. This 
protects the lashes and tends to prevent eversion 
of the lid margin and distortion of the lashes. It 
also helps with the buried catgut sutures to form 
the very useful crease and fold in the lid which 
enhances the natural appearance and action of 
the lid in elevation. Criticism of the number of 
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Fig. 12, left. Schematic section of the eyelid showing the levator and smooth muscles 


and their attachments to skin and tarsus. 


Fig. 13, right, above. The upper eyelid is everted on a clamp. The first incision and dis- 
section separate the coniunctiva from the muscles. pe é ; 
Fig. 14. The second incision is through the tarsus or muscle, permitting dissection of 


the muscles (levator and smooth muscle). 


sutures employed will arise but this may be an- 
ticipated and explained; too much care cannot be 
exercised in preventing the slipping of parallel mus- 
cle fibers through the lines of sutures. This method 
develops a skin crease or fold which is so impor- 
tant for the life and expression of the eye. 

Dressing. When this operation is performed 
under local anesthesia, there is no lagophthalmos 
because the swelling of the tissues with the infiltra- 
tion of novocain and the reaction to the operation 
depresses the lid and masks the effect of the cor- 
rection of the ptosis. If general anesthesia is 
used, there may be some exposure of the globe 
requiring a special dressing which was devised by 
Wheeler (24). This dressing is best described in 
the section devoted to the use of the superior 
rectus in the correction of ptosis; because after 
this latter procedure, it is definitely necessary to 
use cone-shaped dressings or conical shields 
which rest on the margins of the orbit, or a special 
suture such as Frost devised for bringing up the 
lower lid to cover the exposed globe. 


The dressing is changed after 48 hours. The 
silk sutures are removed after 5 days. The im- 
mediate result in view of the edema is apt to be 
disappointing to the patient. It takes several 
weeks in some cases for the full effect to be evident. 
Some of the most gratifying results are obtained 
when this technique is applicable to the correc- 
tion of partial ptosis. There should be no de- 
formity if the incision for the resection of the 
tarsus is kept at least 3 millimeters and even 4 
millimeters from the edge of the lid margin. In 
case this much tarsus is removed, the levator and 
smooth muscle should not be advanced into the 
pocket between the tarsus and skin; the possibil- 
ity of everting the line of lashes by the pull of 
the muscles should be avoided. The best plan is 
to have the lifting effect distributed to the skin 
and to the tarsus. 

5. The transplantation of the superior rectus. 
The credit for the principle of the elevating power 
of the superior rectus in the correction of ptosis 
goes to Motais (14, 15), although the names of 
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Parinaud and others are associated with it. The 
direct indication for the use of this procedure 
exists when in a case of ptosis the palpebral fissure 
is actually narrower on upward than on down- 
ward gaze. 

The results, when this principle is employed, 
are as satisfactory as can be expected in the face 
of the lack of any other elevating power of the 
lid. The criticisms are: (1) If a narrow central 
tongue of muscle is attached to the upper lid, an 
angulation or notching will result. The use of two 
lateral strips of muscle from the superior rectus 
instead of the one central tongue has been 
thought of but has not been used because of the 
weakening of the elevator action of the globe. 
Care must be exercised not to produce hypo- 
tropia. The author has found that the effect of 
angulation of the lid may be removed by a differ- 
ential or graduated tarsectomy after the result is 
apparent and healing is complete, and that it 
may in some cases also be prevented by tarsec- 
tomy at the time of the original operation. (2) If 
the full width of the superior rectus is attached 
to the lid without severing the attachment of the 
tendon to the globe, an unsatisfactory, inflexible 
symblepharon usually with entropion and di- 
strichiasis results. (3) The weakening of the supe- 
rior rectus results in diplopia. This is true if the 


muscle is weakened too much. But if the dissec- 
tion of the central tongue of muscle is accurate 
and confined to the central third, there will be 





Fig. 15. The author’s method of suturing in resection 
and advancement of levator and smooth muscles of eyelid. 
The lighter tone heavier material is catgut, the darker, 
thinner material silk. The muscle fibers are prevented 
from slipping by mattress sutures. The conjunctiva com- 
pletely covers the muscle when tied. 
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Fig. 16. The catgut sutures are tied and buried on the 
anterior face of the tarsus. The silk sutures are brought 
through the skin and after they have pierced the rubber 
plates they are tied as shown. 


diplopia only in the field of special action of the 
superior rectus. This does not prove annoying to 
the patient. (4) The union of the globe and the lid 
through the superior rectus, even though a narrow 
extensible tongue of muscle be employed, dis- 
turbs the co-ordination of the act of closure of the 
lids. The globe is prevented from rolling up nor- 
mally and an effort must be made with the 
orbicularis to effect the closure which normally 
should occur through relaxation of the elevators. 
Thus it is observed that the palpebral fissure 
remains partially open during sleep and is wider 
on downward gaze than that of the fellow eye. 
No harm results from this slight exposure if the 
cornea is normal. These difficulties are real and 
not imaginary and cannot be overlooked but they 
are compensated for by the evident satisfactory 
elevation of the lid. It is true that the patient 
cannot elevate the lid independently of the globe, 
but the lid follows the globe in elevation very 
naturally and the expression of the eye is good. 
The innervation, origin, and course of the muscle 
fibers of the levator and superior rectus are the 
same so that no re-education is required for the 
new function of the muscle. 

6. Technique of superior rectus transplantation. 
The original Motais operation was performed 
entirely through the conjunctiva. The dissection 
was easy but the weak point in the method de- 
scribed by Motais consisted in inaccuracy and 
difficulty in the final stage of the operation, 
namely, that of suturing the tongue of the muscle 
to the anterior face of the tarsus. Shoemaker 
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Fig 17, left. Ptosis of left upper lid and considerable excess of skin of both 


upper lids. 





Fig. 18. Result after resection of levator and smooth muscle. The redundant 


skin of the lids was untouched. 


; 





Fig. 19, left. Ptosis developing after chalazion operation. Resection and re- 
attachment of levator and smooth muscle of the lid indicated. 

Fig. 20. Result after resection and re-attachment of levator and smooth 
muscle of the lid. 


recognized this difficulty and published a report 
of some cases in which he combined the ease of 
finding the superior rectus and the shaping of the 
central tongue of the muscle through a conjuncti- 
val incision with the accuracy of suturing the 
tongue to the tarsus through a skin incision. The 
method of Shoemaker has been followed with 
success by a number of surgeons in this country. 
It was while teaching the Shoemaker procedure on 
the cadaver in 1927 that the author (13) dis- 
covered he could do the entire operation through 
the skin. This method eliminated the conjunctival 
incision and sutures and the necessity for remov- 
ing them; it simplified the operation by reducing 
the number of steps even though it made the 
dissection more difficult. The matter of locating 
the superior rectus through a skin incision is 
decidedly more difficult than it is through a con- 
junctival incision but it is much more interesting 
and instructive. More than 1o years after publi- 
cation of the technique, the author has had no 
occasion to change the essential original technique 
and uses it whenever it is desirable to employ a 
central tongue of muscle from the superior rectus. 

The technique as described in 1928 is as follows: 
Local or general anesthesia may be used. A hori- 
zontal incision 25 millimeters long is made through 
the skin and orbicularis to the tarsus 8 milli- 
meters above the lid margin. The aponeurosis of 
the levator is followed backward to 8 millimeters 
above the tarsal border. Here a horizontal incision 
is made through the levator and smooth muscle 
of_the upper lid exposing Tenon’s capsule. The 
conjunctiva of the fornix is held down out of the 
way by a retraction suture. An opening is made 


in Tenon’s capsule at the temporal side of the 
superior rectus muscle and a hook is slipped be- 
neath the muscle. The latter is exposed so that 
a tongue of muscle and tendon 4 millimeters wide 
by 1o millimeters long can be fashioned. De 
Wecker scissors are suitable for this purpose. A 
double armed silk suture is passed through 2 
millimeters from the end of the tongue of muscle 
and tendon. The muscle slip is transplanted to a 
pouch which is prepared for it anterior to the 
tarsus. The needles are passed downward pierc- 
ing the lid margin just nasal to the center of the 
cornea and the suture is tied drawing the muscle 
tongue and lifting the lid to the position which 
is required to get the desired effect. 

A second suture is used to support the first and 
to secure accurate and firm apposition to the 
tarsus. The levator is not necessarily reunited. 
Excess tissue may be resected. The skin below 
the incision should be smoothed out in the tarsus 
and sutured to the epitarsal tissue to help produce 
a crease or fold. The skin incision is closed by 
interrupted sutures and a protective dressing is 
applied. Sutures are removed in 5 to 7 days. 

The dressing to be applied is very important in 
order to protect the exposed cornea. The conical 
shaped dressing of Wheeler is excellent for the 
purpose. It is described as follows: 


“Injury to the partially exposed cornea after operation 
must be avoided. The dressing should be such that the 
cornea is properly protected. For several years I have used 
a special dressing on account of lagophthalmos after the 
Motais type of operation, and this dressing can be recom- 
mended. A thin layer of absorbent cotton is dipped in 
warm water and then pressed almost dry between the 
palms of the hands. This is shaped to make a small cone 
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Fig. 21. Schematic drawing of surgical anatomy involved in the dissection and isolation of the superior 
rectus muscle. C. T., Tenon’s capsule; L. P., levator muscle; 7, tarsus; S, sutures used to retract con- 
junctiva at fornix and to hold eyeball down; F.C., fornix of the conjunctival sac. S.R., Superior rectus 
muscle; L.P., levator palpebral superioris. 


with the base large enough to cover the base of the orbit. 
The cone is filled with sterile petrolatum and placed over 
the eye and lids. Then another layer of moist cotton is 
placed over the cone with the overlapping joint in a posi- 
tion not corresponding with that of the first layer of the 
cone. Still a third thin layer is put over the cone. Strips 
of adhesive plaster are built up from the base to the apex 
of the cone, to hold it in place and to strengthen it. Even 
if a child should lie on such a dressing, it is secure enough 
protection so that nothing but petrolatum could touch the 
eye. This should be left on for about a week. After it is 
removed, petrolatum should be put in the palpebral 
fissure before the patient goes to sleep, as long as lagoph- 
thalmos persists.” 


A shield resting on the margin of the orbit may 
be used for the same purpose. Frost devised a 
suture which is double armed. He passes the 
needles through a small rubber plate, fashioned 
from narrow rubber tubing, then up to the skin 
of the upper lid just below the brow hairs, and ties 
the suture over a rubber plate. This draws the 
lower lid up to cover the globe but not-sufficiently 
well to permit a tight or semi-pressure dressing. 
It would be desirable to use a firm dressing if the 
globe were properly protected to prevent post- 
operative reaction but this is not a safe procedure. 

Postoperative course. The dressing is removed 
after 2 or 3 days. In the case of children, there 
may be considerable crying and squeezing of the 
lids. This will put the strength and union of the 


tongue of muscle transplanted to the lid to a 
severe test. If it holds, all well and good. If it 
does not or if it appears that the tongue of muscle 
has pulled away from the lid, it is best to face the 
situation immediately and to locate the muscle 
and resuture it. The incisions separate easily by 
blunt dissection and in the 3 cases in which the 
author has found it necessary to do this, good 
results were obtained from resuturing. 

The efforts to prevent the angulation of the 
upper lid by the central tongue include the use of 
2 lateral tongues, the broad union of the Parinaud- 
Young operation (28) through the use of which a 
number of men have obtained successful results, 
the union of the levator and superior rectus as by 
Wiener, the Wheeler (25) union of orbicularis 
strips and levator, the use of fascia lata sling as 
by Dickey, and the tarsal sling of Trainor. The 
author would not favor the burial of conjunctival 
epithelium as in the last procedure nor would he 
introduce fascia lata. The use of two lateral 
tongues of superior rectus muscle would hinder 
the elevation of the globe too much. Hence there 
are only the procedures of Wheeler and Wiener to 
choose from, as some intermediary tissue placed 
between the lid and globe is necessary to prevent 
the undesirable effects of the Parinaud-Young 
symblepharon. The author has not decided 
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Fig. 22. The skin incision has been made and speculum 
inserted. The tarsus and levator muscles are exposed. 
The broken line indicates the path of further dissection. 

Fig. 23. The superior rectus has been isolated on a 
straight probe. The levator, smooth muscle, and Tenon’s 
capsule are seen in successive layers. The double armed 
silk suture has been inserted and the fashioning of the mus- 
cle tongue has been started. 

Fig. 24. The fashioning of the muscle tongue completed 
by incisions with DeWecker’s scissors. 

Fig. 25. The arrangement of sutures. The muscle 
tongue is transplanted to the anterior face of the tarsus; 
its position is secured by the double armed suture and by 





the transverse accessory suture. The two vertical double f 
armed sutures prevent the folding of the loosened skin 0 
over the lashes and help in the formation of the crease in In 
Fig. 25 the lid. an 
to 
whether he favors the Wiener or Wheeler method The dissection and exposure of the superior th 
and is subjecting them to further trial. rectus through the skin is exactly the same as the TI 
7. The technique of the Wiener method. This author (13) described in 1928. Wheeler continues or 
method is as follows: The tarsus is exposed by an _ by dissecting strips of orbicularis muscle from the tic 
incision through skin and orbicularis. The levator surface of the tarsus. They are set free at the sh 
is isolated between two hooks. Two sutures are ends toward the canthi but are left attached at mi 
placed in the levator near the tarsus. The levator the ends toward the center of the lid. The at- re 
is then cut free. A pocket is made through the tached ends are about 8 millimeters apart, and al 
levator above the upper border of the tarsus and__ the orbicularis muscle between is undisturbed. to 
through the conjunctiva into the upper cul-de-sac. Each strip is about 1o millimeters long and 4 
A speculum is introduced into the palpebral millimeters wide. The strips of orbicularis muscle oc 
fissure and the conjunctiva is dissected to expose are attached to the upper surface of the superior as 
the superior rectus. The two sutures are then’ rectus muscle with No. ooo chromic catgut. It is th 
brought down through the dissection and one is well for each strip to be attached by means of two be 
attached to each side of the superior rectus tendon _ sutures, as the strips have tocarry a heavy load be 
5 millimeters back of the insertion. during the healing process when the upper lid ey 
The author has used the principle of this opera-_is swollen. lif 
tion but modifies it by avoiding the conjunctival An ordinary probe passed between the superior th 
incision, dissection, and sutures by the simpler rectus muscle and the sclera and allowed to pro- us 
method of using the skin incision and by perform- _ ject out of the dissected area on each side is useful m 
ing the entire operation through the skin. in steadying the globe in depression while the 
8. Wheeler’s method is as follows (25): Avertin strips of orbicularis muscle are being attached. an 
with the injection of procaine hydrochloride works After the orbicularis muscle is secured in contact ju 
well. The subcutaneous infiltration near the mar-__ with the superior rectus muscle the only suturing in 
gin of the lid helps in the dissection because it required is that of the skin. This can be closed or 
magnifies the rather thin layer of the orbicularis by several fine silk sutures or by a single sub- te 
muscle overlying the tarsus. cutaneous suture. its 








rior 
the 
ues 
the 
the 

at 
at- 
ind 
ed. 


cle 
ior 


wo 
ad 
lid 
ior 
rO- 


Ful 








KIRBY: BLEPHAROPTOSIS 447 








Fig. 26, left. Congenital ptosis. Resection of levator and smooth muscle of 


lid indicated. 


Fig. 27. Notching of lid after correction by transplantation of superior rec- 
tus. Tarsal resection indicated to correct slight angular deformity. 





Fig. 28, left. Congenital ptosis. Palpebral fissure actually narrower on ele- 
vation than on depression of the eyes. Direct indication for transplantation of 
the superior rectus. 

Fig. 29. Result after transplantation of the superior rectus. 


THE SURGICAL CORRECTION OF PARALYSIS 
OF ELEVATION 

The problem of the correction of the condition 
of paralysis of elevation is a most difficult one, 
inasmuch as the eye is in a position of hypotropia, 
and if the lid is lifted, the globe will be disclosed 
to view in this position. The use of the union of 
the frontalis to the lid has no value for this reason. 
The globe must first be lifted and with it the lid, 
or the latter must succeed it in a two stage opera- 
tion. The logical plan is to be content with the 
shortening and tensing of the muscle fibers, which 
may be atrophied, and the fascias of the superior 
rectus and inferior oblique, and then producing 
a union between the lid and the globe by a linking 
to the superior rectus tendon. 

Wheeler (25) used this plan on a number of 
occasions and the author has used it 4 times with 
as much satisfaction as could be expected. If 
the fellow eye and upper eyelid are normal, it may 
be well to be satisfied with the unilateral ptosis 
because one cannot hope for co-ordination of the 
eyes. Only for cosmetic effect should the lid be 
lifted. However, if the patient is dependent on 
the eye with the ptosis and if the other eye is 
useless for the same or other reasons; this plan 
may succeed. 

Technique. The superior rectus is shortened 
and advanced as follows: A transverse con- 
junctival incision is made directly back of the 
insertion; the muscle is isolated on a hook and then 
on a multiple-toothed muscle forceps; and the 
tendon is severed with strabismus scissors from 
its attachment to the globe. Two double armed 


No. oo00 10 day chromic catgut sutures are 
placed 2 millimeters anterior to the insertion and 
then passed back through the muscle fibers about 
8 millimeters behind the cut edge. These sutures 
are tied and the muscle is resected anterior to the 
sutures. The conjunctiva is closed with inter- 
rupted gut sutures. The inferior oblique is then 
shortened and advanced according to Wheeler’s 
(24) technique: 

“A skin incision about two centimeters long is made 
along the orbital margin with the anterior attachment of 
the inferior oblique at about its center. The dissection is 
carried through the tarso-orbital fascia into the orbit and 
the inferior oblique is exposed. The dissection is carried 
also downward for exposure of the periosteum a centi- 
meter or more below the orbital margin. Two fine chromic- 
gut sutures are passed through the tendon near its anterior 
attachment, while the muscle is held on a squint hook. 
The tendon is cut free at its attachment and carried over 
the orbital margin. It is advanced as much as need be 
and secured to the periosteum on the facial surface of the 
superior maxillary bone by means of the gut sutures (000). 
The skin wound is then closed with fine silk sutures.” 

The union of the superior rectus to the lid may 
be effected at the same time as the advancement. 
The portion of the muscle which is anterior to the 
suture line on the globe is placed through an in- 
cision in the conjunctiva, tunneling anterior to 
the tarsus and attaching it to the lid as Motais 
did, or suturing it to the tarsus through a skin 
incision as Shoemaker did with the central strip 
of muscle. This procedure seems logical to the 
author and would be an excellent use for the mus- 
cle which otherwise must be cut off and discarded. 
The lower lid will then be brought up with a 
suture to protect the globe. The usual way 











Fig. 30. Wheeler’s method of fashioning tongues of 
muscle from the orbicularis. (Courtesy of Archives of Oph- 
thalmology.) 


has been to allow the eye to heal after the 
superior rectus and inferior oblique operation and 
then secondarily produce the symblepharon in the 
manner of Parinaud or Young. 

If the tensing procedures of resection and ad- 
vancement of the superior rectus and inferior 
oblique muscle tissues are successful in correcting 
the hypotropia, it may be unwise to try to sup- 
port the weight of the lid also by the tension of the 
inert muscle tissues. The surgeon then may resort 
to the vicarious action of the frontalis muscle. 
This would be the only direct indication for em- 
ploying this principle. The objections to it have 
been stated, first, that the lid is lifted straight 
up and, second, that the facial disfigurement of 
the arching of the brows is continued. The fur- 
ther objections to some of the applications of the 
principles, namely, the burial of foreign material 
or of epidermis with possible cyst formation, will 
be overcome if the Reese operation is employed. 
The technique of this is as follows: 

Acurvilinear incision is made along the length of 
the eyelid, 6 millimeters above the center and 4 
millimeters above the ends of the margin. Dis- 
section is made beneath the skin 4 millimeters 
above and 2 millimeters below the incision. The 
orbicularis is dissected off the tarsus so that two 
lateral tongues are fashioned; the ends are free 
and the bases are left attached to an area ro milli- 
meters wide in the center. A double edged knife 
is used to tunnel the brow from above in front of 
the tarso-orbital fascia on the 2 sides of the mid- 
line and to carry back the sutures which draw up 
the ends of the orbicularis flaps. A third support- 
ing suture is used centrally. All are tied over small 
pieces of rolled gauze. The sutures are allowed to 
remain for 7 days. This operation accomplishes 
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a union between the lid and orbicularis withou 
the use of foreign material or burial of epithelium 
In these respects it is superior to the other pro 
cedures in which the frontalis is utilized. Ther: 
must, however, be some lagophthalmos; the rais 
ing of the brows must be continued for elevatio: 
of the lids and the lid is lifted straight up and no 
carried back over the globe. 


SUMMARY AND CONCLUSIONS 


The condition of blepharoptosis or drooping 
of the upper eyelid may be corrected surgically 
The author favors, first, the improvement of the 
function of the levator and smooth muscle of the 
lid in cases in which this is partially preserved. 
The tarsus and muscles may be resected or the 
muscles may be advanced for the purpose. The 
direct indication is present when the ptosis is 
partial, when there is a partial crease in the skin, 
and when the palpebral fissure is wider on eleva- 
tion than on depression of the eyes. Second, the 
procedure of transplantation of a portion of the 
function of the superior rectus is employed. The 
direct indication for this exists when there is 
practically no function of the levator and smooth 
muscle of the lid, when there is no crease in the 
skin, and when the palpebral fissure is actually 
narrower on upward than on downward gaze. 
This phenomenon is produced by the movement 
of the lower lid associated with the elevation and 
depression of the globe when the upper lid is 
practically inert. The principle may be employed 
even when the superior rectus is paralyzed pro- 
vided the inferior oblique is active and there is no 
hypotropia. Third, the condition of paralysis of 
elevation, which exists when the levator and 
smooth muscle of the lid in addition to the supe- 
rior rectus and the inferior oblique are all para- 
lyzed and the globe is in a position of hypotropia, 
calls for the application of resection and advance- 
ment of the superior rectus and inferior oblique 
coupled with the formation of symblepharon be- 
tween the superior rectus and the lid, or with the 
final elevation of the lid by the vicarious use of 
the frontalis muscle after the globe has. been 
lifted from its position of hypotropia. 

The techniques favored by the author for the 
accomplishment of these principles have been 
described. The results obtained by operations 
along these lines are as satisfactory as may be 
expected. The desired effects are the elevation of 
the lid without lagophthalmos, the removal of 
the peculiar facies of ptosis, the creation of a 
crease in the skin of the lid, and the rolling of the 
lid in elevation over the convexity of the globe 
rather than in a vertical plane. 
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The fact that such a multiplicity of operations 


have been devised and that such a large number 


of names have been attached to the various pro- 


cedures indicates that practically each surgeon who 
operates for ptosis has developed a new method 
of his own design or variation, and that even in 
the hands of the most skillful surgeon, the results 
are not always entirely satisfactory. Every effort 
has been made in this paper to simplify the ex- 
position of the principles of blepharoptosis surg- 
ery and to advocate only those which give results 
and which are as satisfactory as may be expected 
under the conditions present. 
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OPERATIVE RESULTS IN DETACHMENT OF THE RETINA 
AT WASHINGTON UNIVERSITY SCHOOL OF 
MEDICINE 1934-1938 


LAWRENCE T. POST, M.D., F.A.C.S., and T. E. SANDERS, M.D., 
St. Louis, Missouri 


URING the 5 year period from Janu- 
ary I, 1934, to January 1, 1939, a total 
of 113 patients with the diagnosis of 
detachment of the retina were admit- 

ted to the service of the Department of Ophthal- 
mology of the Washington University Medical 
School. One hundred and nine of them were ad- 
mitted to Barnes Hospital and the 4 remaining to 
Saint Louis Children’s Hospital. A total of 96 
eyes, on which an operation for detachment of the 
retina was done, is analyzed in this series, as no 
operation was done on 1g of these patients and 2 
had bilateral operations. Previous to this period 
the operative technique was not standardized well 
enough for fair comparison, and sufficient time is 
allowed for a reasonable follow-up of the most 
recent cases. 

This series consists of 73 private cases from all 
walks of life, with the 21 remaining from the out 
patient clinic. As shown in Table I, the ages 
vary from 8 to 74 years. The majority of pa- 
tients were middle aged. Although 77 per cent of 
the patients were operated upon by 4 surgeons, 
a total of 13 different operators is represented. 
Eight operations were performed by the house 
staff. As this series represents the operative re- 
sults of a large number of surgeons of varying de- 
grees of skill and experience, in a group of patients 
of all ages and types, with many variations of de- 
tachments, it is an extremely fair test of the effec- 
tiveness of surgical treatment of detached retina. 

Although there is some difference of opinion as 
to what constitutes a successful operation for ret- 
inal detachment, we believe that only those cases 
showing a complete anatomical re-attachment 
should be considered surgical successes. Even in 
the objectively cured case good central vision is 
not obtained often because of macular degenera- 
tion, but these cases must be considered surgically 
successful as the object of the operation in re- 
attaching the retina is obtained. On the other 

From the Department of Ophthalmology and the Oscar Johnson 
Institute of the Washington University Medical School. 

Presented in the Symposium on Ophthalmology before the 


Clinical Congress of the American College of Surgeons, Phila- 
delphia, October 16-20, 1930. 


hand, all those cases without complete anatomical 
re-attachment must be classed as surgical failures. 
In the great majority of cases, there is no middle 
ground; the case is either a success or a failure, 
depending on the presence or absence of complete 
re-attachment. Partial surgical successes such as 
incomplete re-attachment, decrease in elevation of 
the detachment, and improved vision or field with- 
out re-attachment are better classed as failures, as 
the object of the operation has not been obtained, 
and in time most of these cases will go on to com- 
plete detachment. Although the percentage of 
failures will increase by adhering to these stand- 
ards, the success in various series may be more 
easily compared, because they eliminate the term, 
partial success, which varies with every author. 

Because of the well known tendency to redetach- 
ment, a case should be followed for a year, as have 
most of the cases in our series, before it can be 
considered a definite surgical cure. Practically 
none of the cases that are not flat within a few 
days after the operation will go on to re-attach- 
ment; but in our series there is a single patient 
who, after 3 apparently unsuccessful operations, 
returned in 8 months with a complete re-attach- 
ment and approximately full field. 

In accordance with these standards of complete 
re-attachment with adequate follow-up, a total of 
40 cases or 42 per cent of this series are judged to 
be surgical successes. If we eliminate the obvi- 
ously unfavorable cases in which operation was 
done as a last resort with little hope of success, 
we find that we have to consider a total of 61 cases 
of simple, uncomplicated, unilateral detachment. 
In this group 33 cases or 54 per cent were successful. 

In the 35 remaining cases which were consid- 
ered to be unfavorable, only 7 or 20 per cent were 
successful. As is usually the case, no re-attach- 
ment occurred in the 9 aphacic cases, 5 of which 
followed intracapsular extraction, 2 followed ex- 
tracapsular extraction, and 2 were in congenital 
cases which had had discissions. Although this 
group is small, it seems to give some weight to 
the statement sometimes heard that detachment 
is more common following intracapsular extrac- 
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TABLE I.—AGE INCIDENCE 
No. of No. of 
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ion. No successes occurred in the 3 postinflam- 
natory cases which had had uveitis, or in the 3 
vatients in whom the detachment had been pres- 
nt 2 or more years. It is obvious that these cases 
should be considered as unfavorable. The g bi- 
ateral cases are included in this group, as it is 
evident that there is either a general condition, 
wr some bilateral local defect present which might 
tend to hinder re-attachment. Five of these bi- 
lateral cases or 45 per cent were successful. Even 
before this series was collected, it was observed 
that many patients with detachment were blind 
in the fellow eye from some apparently unrelated 
cause. In this series this is true in 9 cases or 10 
per cent, which seems to be too large a percentage 
to be accounted for by mere coincidence. Just 
what mechanism is responsible is not known, but 
we believe these are justifiably placed in the un- 
favorable group. In 4 of these cases the fellow eye 
was blind from previous trauma, and in 5 from in- 
active inflammations. Only 2 of this group or 22 
per cent were successful (Table IT). 

From the standpoint of the patient, the subjec- 
tive estimate of visual acuity is a much better 
criterion of success than the objective, anatom- 
ical re-attachment. Of the 40 patients with com- 
plete re-attachment 10 or 25 per cent had an 
excellent result with an acuity of 20/30 or better; 
16 or 40 per cent had a good result with acuity 
of 20/40 to 20/70; and in 14 or 35 per cent only 
a fair result was obtained, the vision being 20/100 
to 10/200 (Table ITT). 

Retinal tears were noted in 57 per cent of the 
cases with 45 per cent of success, while there was 
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TABLE III.— VISUAL RESULTS IN 40 
SUCCESSFUL CASES 


No. of Per cent of 


Vision cases total success 
es 20/200 to 10/200 14 35 
See 20/70 to 20/40 16 40 
Excellent...... 20/30 and better 10 25 


only 37 per cent of success in the 43 per cent re- 
maining in which no tear was noted. The inci- 
dence of myopia was less in this series than usually 
reported in the literature. Myopia of a significant 
amount of 2 diopters or more was present in only 
18 per cent of this series with 35 per cent success- 
fully re-attached. There was a history of definite 
trauma in 21 per cent of the cases, and, after elimi- 
nating the unfavorable in this group, 11 cases or 
69 per cent were successes. The trauma is not 
necessarily directly to the eye; many followed 
blows on the side or back of the head, and 2 were 
associated with dental work in which hammering 
was done. There is often a definite interval of 
several weeks between the trauma and onset of 
symptoms; the tear probably occurs at the time 
of the trauma and the actual detachment takes 
some time to form. 

It was surprising that in only 6 patients the 
detachment was chiefly in the nasal quadrant; 
the 90 remaining were equally divided between 
superior, inferior, and temporal quadrants. It is 
significant in the matter of prognosis, that in 73 
cases with less than half of the retina detached, 
48 per cent were successful, while in the 23 re- 
maining with more than half detached, only 22 
per cent were successes. 

In 19 of the patients operation was done within 
1 week of onset with 54 per cent of cures. In 38 
cases the interval between onset and operation 
was from 1 week to 1 month with 4o per cent of 
successes. Thirty nine per cent of cures was ob- 
tained in the 28 patients with detached retinas 1 
to 6 months before operation. Eight cases with 
37 per cent successes were detached for 6 months 
to a year, and in 5 cases with 20 per cent of suc- 
cess, the retina had been detached over 1 year 


TABLE IV.—NUMBER OF OPERATIONS 
PER PATIENT 
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before operation was done. Prompt operation is 
important not only from the standpoint of a better 
chance for re-attachment, but even more so in the 
matter of retaining good visual acuity. In 18 of 
the 26 cases having a vision of 20/70 or better, the 
operation was done in the first month. 

In this series 40 or 42 per cent of the patients 
had more than 1 operation. Of the patients hav- 
ing a single procedure 57 per cent were successful. 
Twenty seven patients had 2 operations with 22 
per cent success. Three operations were done on 
g patients with 22 per cent success, and 2 had 4 
operations with only 1 success. One patient had 
5 operations, another 6, but neither was success- 
ful. These were desperate one-eyed cases. After 
each failure the chance for successful future at- 
tempts seems less, probably not only from changes 
caused by the operative procedure, but also by 
elimination of the favorable cases (Table IV). 

A total of 156 operations were performed in this 
series. The object of all of them was to cause an 
adhesive chorioretinitis with subsequent re-attach- 
ment of the retina. The majority of them were 
multiple diathermy punctures of the sclera; a 
Walker ophthalmic diathermy unit with several 
types of electrodes was used. In 94 cases, the bar- 
rage of scleral diathermy was laid down by multi- 
ple puncture with a single electrode; the Gradle, 
Lacarrere, or single straight platinum needle was 
used. Twenty-four of the earlier cases were done 
with Walker pins. Later this method was aban- 
doned because of difficulty in the handling and 
application of the multiple pins. In combination 
with diathermy, galvanic current was used in 11 
cases in an attempt to seal off the tear. In 23 
cases, heat was applied to the sclera by means of 
the Shahan thermophore. A combination of scle- 
ral diathermy and the thermophore was used in 3 
cases. A single Guist operation was done unsuc- 
cessfully on 1 patient after 4 scleral diathermy 
operations had been done previously (Table V). 

The scleral diathermy procedures are so well 
standardized that they need no description here. 
The use of the Shahan thermophore in retinal de- 
tachment, which was first reported by Langdon, 
is not so well known, but also has been described 


TABLE V.—TYPE OF OPERATIONS 


Operation No. Successes 

Multiple scleral diathermy............ 94 24 
Scleral diathermy Walker pins........ 24 5 
Scleral diathermy with galvanic 
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by one of us (L.T.P.), when 6 of these cases in 
which the thermophore was used, were previously 
reported (3). First, the sclera is exposed as is done 
in the diathermy operations and one or more pos- 
terior sclerotomies done. Pains are taken to re- 
move the subretinal fluid by aspiration if neces. 
sary. The thermophore is then applied to the 
bare sclera for 1 minute, at 158 degrees. With a 
3 millimeter contact surface about 8 to 12 appli- 
cations are made in the form of a barrage around 
and over the tear, if present. The chief difficulty is 
application to the posterior portion of the sclera 
behind the equator. The senior author has de- 
vised a curved contact point for use posteriorly. 
There is probably some advantage in doing the 
sclerotomies first as this puts the retina and cho- 
roid in closer approximation without danger to 
the retina, and there is no penetration of the sclera. 
This also aids in the posterior applications, as the 
globe is more compressible. The thermophore can 
be applied through the intact conjunctiva, but 
this seems definitely less effective. 

It is extremely difficult to evaluate the effective- 
ness of the various types of operative procedures 
as the cases vary so much in type, extent, dura- 
tion, and complications. In the first place, only 
favorable cases should be used for comparison; sec- 
ond, only the first operation on each case should be 
considered; and finally, the techniques should be 
as near standard as possible. With this in mind, 
we have figured the percentage of successes of the 
original operation in favorable cases for each of 
the operations used, as shown in Table VI. From 
this the thermophore seems to be the most effec- 
tive, although the total number of cases is not 
large. It is possible that this method was used in 
the ideal cases and the diathermy operation re- 
served for cases in which there was any doubt as 
to method. Several of the thermophore cases 
showed large retinal and preretinal hemorrhages, 
although none of these caused permanent damage. 
Because of hemorrhage there has been some dis- 
satisfaction with the present technique. It is prob- 
able that a lower temperature might be just as 
effective with less tendency toward hemorrhage. 


TABLE VI.—SUCCESS OF ORIGINAL OPERATION 
IN FAVORABLE CASES 


Total Per cent 
Operation cases Successes successful 
Multiple scleral diathermy.... 37 13 35 
Scleral diathermy using 
(re 14 6 43 
Scleral diathermy with 
galvanic current........... 8 2 25 
ree 9 7 78 
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It is planned to do the next group of thermophore 
cases with a temperature of 145 to 150 degrees. 

In conclusion, the operative results in this series 
are very similar to some previously reported (1), 
with roughly half of the patients operated on for 
detachment of the retina obtaining a cure, and 
approximately two-thirds of these regaining good 
vision. Multiple scleral diathermy is the most 
popular operative procedure, but scleral applica- 
tion of the thermophore is a simple and effective 
method of treatment for retinal detachment. More 


general use of the thermophore in detachment 
would add much knowledge to a method which 
gives promise of being of real value. 
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LATE RESULTS OF OPERATIONS FOR SEPARATION 
OF THE RETINA 


Report of 304 Operations Performed at the New York Eye and Ear 


Infirmary from 1929-1938 


CONRAD BERENS, M.D., F A.C.S., DONALD S. HALL, M.D., BYRON SMITH., M.D., and 
PAUL T. McALPINE, M.D., New York, New York 


COMPARISON of surgical results ob- 
tained in cases of separation of the ret- 
ina can be only suggestive, for the cause 
of the detachment, the length of time 

from the development of the detachment to oper- 
ation, and the condition of the retina and of the 
eyes vary markedly among individuals. However, 
the attempt by the American College of Surgeons 
to evaluate surgical results 9 months after opera- 
tion should help to crystallize our ideas concern- 
ing the value of the various techniques. Moreover, 
these data should provide ophthalmologists with 
a clearer conception of what may be expected in 
regard to percentage of cures obtained at a later 
postoperative date than can be learned from avail- 
able figures. In comparing the results obtained 
in this series of cases with those reported by other 
surgeons, the fact should be kept constantly in 
mind that these are unselected cases which had 
been observed for 9 months because in many of 
the early reports no postoperative time limit was 
set for publication of results. 

A total of 304 operations have been performed 
upon 230 eyes of 224 patients at the New York 
Eye and Ear Infirmary. In analyzing the records 
of these patients, we have encountered the same 
difficulty that has been observed in previous stud- 
ies (6), namely, that complete medical histories, 
routine, general, and eye examinations are rarely 
recorded in the average eye clinic. 

Of the 224 cases, there were 103 detachments 
in the left eye, 107 detachments in the right eye, 
and 14 in both eyes. Of the 14 patients with 
separation in both eyes, 6 were operated upon in 
both eyes. 


The following surgeons have granted permission to include 
their cases: Francis W. Shine, Bernard Samuels, Clyde E. 
McDannald, Ben Witt Key, Loren Guy, Brittain F. Payne, 
Truman L. Boyes, Wendell Hughes, Samuel P. Oast, Willis S. 
Knighton, Webb W. Weeks, and William B. Doherty. 

This study has been aided by a grant from the Ophthalmologi- 
cal Foundation, Inc. 

Presented in the Symposium on Ophthalmology before the 
Clinical Congress of the American College of Surgeons, Phila- 
delphia, October 16-20, 19309. 


The results were classified under the amount of 
re-attachment of the retina, visual acuity, and 
visual field. The cases in which there was no com- 
plete final postoperative report after g months 
were included if the pre-operative data were com- 
plete. In most of these cases there were pertinent 
postoperative findings, for example, in regard to 
visual fields. 

Influence of age and sex. Of the 224 patients, 
142 or 63 per cent were males ranging in age from 
5 to 80; 82 or 37 per cent were females with an 
age range of 10 to 74 years (Table I). In this 
series of cases males were more often affected. 

In the 150 cases reported by Dunnington and 
Macnie, 64 per cent were males and 36 per cent 
were females. In Shapland’s series (21) of 425 
cases, 61.2 per cent were males and 38.8 per cent 
females. 

It will be noted that the number of males is 
higher than the number of females in the patients 
studied by Dunnington and Macnie, Shapland, 
and by us. The fact that the eyes of men are more 
frequently exposed to injury than the eyes of 
women may account in part for the higher inci- 
dence of detachment of the retina among males. 

A maximum number of separations occurred 
within age ranges of 45 to 49 years and 55 to 59 
years in the males and of 50 to 59 in the females. 
The average age of the male group was 36 and 
that of the female group 38. The average age of 
both groups was 36.5 years. 

Shapland (20) reported that the average age of 
140 patients was 42.9 years. In Dunnington and 
Macnie’s series the average age was 39.8 years. 
Between 20 and 60 years of age there was no ma- 
terial difference in the number of cases they en- 
countered. Spratt has stated that detachment 
generally occurs in persons over 40 years of age. 

The average age in our series is slightly lower 
than that in the cases reported by Shapland, Dun- 
nington and Macnie, and Spratt. However, the 
average ages of the 4 groups occur between 36 
and 43 years. 
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TABLE I.—DISTRIBUTION OF AGE AT FIRST EX- 
AMINATION OF 224 PATIENTS WITH DE- 
TACHMENT OF THE RETINA 


No. of No. of 

Age—Years males females 
No gs 595 a hese ce Cinip lacy boas I == 
ag etees ewteoce — I 
IR ed s:h v5's elt, es = 5 PR ee 4 3 
ERR ee wrncary> reaeannc a Sere 15 9 
BI od ccnp mks a8 44 hoor 20 7 
$O-$4......:- II 17 
I 6 ox kee wep aes Krk bee wes waders 19 6 
40-44...... er ere: shee ig boats II fe) 
Co ee ea et eee ; 14 9 
PS are one aoe ; 6 6 
25-29. . - ts Pree sn. ol orien Io 6 
20-24.... atte ainie ors ape Meee 14 3 
<n RG een ener reir veers peng 8 2 
NN ios iene 85.6. da asses eee ‘ 4 2 
Ce ee ne Pee ne I a 
Unknown..... stipes 4 I 
NS 3 sc cuore a Res - ae, eg 82 


The average age according to the result of oper- 
ation is 40 years in the complete re-attachment 
group, 38 years in the partial re-attachment group, 
33 in the complete detachment group, and 46 
years in those cases obtaining no improvement 
(Table II). In Shapland’s (19) report of 100 cases 
of separated retina, the average age of the cured 
cases was 34.4 years which was 7 years younger 
than the average age of the whole group. In our 
series the average age of the complete re-attach- 
ment group was 40 years which was 4 years older 
than the age of the entire group. Because the age 
distribution, when results of operation are consid- 
ered, is so variable no definite correlation can be 
shown. These findings suggest that in this series 
of cases age has no bearing on the result of opera- 
tion. However, advancing age may be a factor in 
the development of separations. Degenerative 
retinal changes on a circulatory and toxic basis 
are considered as important probable causes. 

Race. Only 2 colored persons were included in 
this group. This is possibly explained by the fact 
that the number of colored patients admitted to 
the New York Eye and Ear Infirmary is small. 

Personal history. There was an actual relation- 
ship between the patient’s occupation and the de- 
tachment in 19 males and a probable relationship 
in 1 other. In these patients the detachment oc- 
curred following an injury while carrying on their 
trades. In 3 female patients there was an actual 
relationship between the detachment and occupa- 
tion. These women were housewives and retinal 
separation followed trauma associated with their 
home duties. 

Family history. Detachment of the retina was 
recorded in the family history in only 1 case. Al- 
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TABLE II.—AVERAGE AGE ACCORDING TO 
RESULT OF OPERATION 


No. of Age- 
Result cases years 
Complete re-attachment............ 52 40 
Partial re-attachment.............. 28 38 
No improvement.................. 40 46 
Complete detachment.............. 65 33 
TABLE III.—VISUAL RESULTS 
Complete Partial 
re-attachment re-attachment 
Vision No. Per cent No. Per cent 
Improved. ... 5, 71 5 18 
Unimproved.......... 7 14 16 57 
Not reported - 15 7 25 
WO cate, 28 


though tuberculosis and allergy were reported by 
several patients, there was nothing of particular 
significance in the family history which could be 
correlated with retinal separation. 

Previous medical history. Previous medical his- 
tory was not recorded in 107 cases and was nega- 
tive in 17. In the too remaining cases there was 
practically no diagnostic grouping of previous dis- 
ease; only 1 or 2 cases were classified under the 
various diseases. 

History of present illness. Loss of vision was the 
complaint most frequently recorded. There was a 
history of trauma in 66 cases or 29 per cent. Of 
this number complete re-attachment was observed 
after operation in 17 cases; partial re-attachment 
in 12; the results were not recorded in 4 cases and 
in 12 there wasnoimprovement. Complete detach- 
ments following operation occurred in 21 cases. 
Therefore, of 62 patients in whom the results could 
be ascertained, 53 per cent were unrelieved, while 
47 per cent were improved. 

Trauma was a definite factor in producing the 
detachment in 30 per cent of Dunnington and 
Macnie’s cases, and was at least a probable factor 
in an additional 4.3 per cent. Of the cases with 
a traumatic history they report that 45.1 per cent 
were either cured or improved. These figures are 
slightly lower than those reported in our series. 

It must be remembered that the injury causing 
the detachment may occur long before separation 
of the retina is observed. According to Allen it is 
the general opinion of many ophthalmologists that 
there are few patients who cannot, if pressed, re- 
call some injury. Walker believes that ‘‘a sudden 
jerk of the eyes, as in fright, would easily whip 
a retina loose if certain favorable factors were 
present.” 

Physical examination. Although the physical 
examination was not recorded routinely in clinical 
cases, 18 records indicated the presence of infec- 
tion in the nasal accessory sinuses. This incidence 
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TABLE IV.—VISUAL RESULTS IN 49 EYES WITH 
RETINAL SEPARATION IN THE IMPROVED 
GROUP 


No. of cases 
Vision Postoperative Pre-operative 
20/%5.5.. ; (1 ) 
20/20+4. I 
20/20... 4 
20/20-1. ; ‘| 
20/30-1. 26 I 
20/30... (17% I 
20/40... , 4 
20/40-1.. 
20/50+1.. 


20/50... . | 





20/50-1... 
20/7o+1. 
20/70... . rt 
20/100. . 
20/ 100-1. 
20/200. . 
18/200. 
10/200 
8/200 
5/200. 
6/200. 
3/500. 
2/200. 
Fingers at 1 foot. 2 
Fingers at 2 feet. . 
Fingers at 3 feet. . 
Fingers in light field. 
Fingers. . . 
Hand movements. . . I I 
Hand movements at 6 inches. I 
Light perception. . . 7 
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Totals. . 49 49 


seems low because in private patients, who are 
usually studied more carefully for chronic hyper- 
plastic ethmoiditis, a surprisingly large number 
seemed to be affected with chronic sinusitis; more- 
over, in a majority of cases the involvement 
seemed to be more extensive on the side of the 
detachment. Later exacerbations of endophthal- 
mitis and even the development of areas of chorio- 
retinitis in the eye, free from retinal separation, 
apparently confirm the belief that low grade chronic 
sinusitis is an important etiological factor in a 
rather high proportion of these cases. Tonsillect- 
omy had been performed before operation in 6 
patients and the tonsils were considered diseased 
in 7 others. One patient had a chronic infection 
of the middle ear. Twelve records indicated the 
presence of serious dental infection. 

The Wassermann reaction was positive in only 
5 cases and had previously been positive in 2 
cases. This incidence of 6.3 per cent is a little 
high when compared with 5 per cent in the gen- 
eral population (2), but hardly seems to be an 
important factor in the etiology of detachment 
of the retina in our cases. 


Urinalysis revealed slight variations from nor- 
mal in 30 patients. Other physical findings, for 
example, blood chemistry, blood count, Schilling 
index, and blood pressure were abnormal in a few 
instances but in the majority of cases these find- 
ings were not recorded. 

Vision. Of the cases in which complete re- 
attachment occurred, vision was improved in 37, 
unimproved in 7, and not reported in 8 (Table III). 
In the group resulting in partial re-attachment, 5 
obtained improved vision, while in 16 vision was 
unimproved, and in 7 visual results were not re- 
corded. These findings indicate that the possibil- 
ity of improving vision is not great unless re- 
attachment is complete. 

In the entire group of 230 eyes, vision was im- 
proved in only 49 eyes (Table IV), and unim- 
proved in 107. In 74 eyes there was no record of 
pre-operative vision. Table IV reveals that nor- 
mal visual acuity following operation for detach- 
ment of the retina occurred in only 8 or 5 per cent 
of the 156 eyes, and that only 26 eyes or 17 per 
cent had 20/70 vision or better. Since 8 of the 
cases had approximately 20/70 vision, it is ques- 
tionable whether the maculas in these eyes were 
entirely healthy. 

Because these figures are discouraging from the 
standpoint of the functional result, they should 
prove an increased stimulus for the study and re- 
moval of possible underlying causes. We agree 
with Weekers and Hubin (30) that the amount of 
visual recovery depends not upon the extent of 
re-attachment but upon the degenerative changes 
which have occurred in the retina. 

Changes in field of vision. The visual fields in 
36 eyes or 16 per cent were improved. Of our en- 
tire series, 24 or 10 per cent had improved vision 
combined with improved visual fields. Because 
the methods of examining visual fields varied, the 
data could not be compared accurately. However, 
g patients or 4 per cent were reported to have 
normal visual fields after operation. 

In our series the pre-operative defect in the 
field of vision corresponded approximately with 
the area of detachment. When re-attachment oc- 
curred after operation, the field for form was 
usually greatly improved. However, residual de- 
fects were generally observed when separation had 
been present for several months. 

Tension. Lowered ocular tension is generally 
believed to accompany idiopathic retinal detach- 
ment. Moreover, some ophthalmologists have 
stated that primary hypotony is a cause of de- 
tachment of the retina. However, Amsler and 
Schiff-Wertheimer believe that most cases of de- 
tachment of the retina are not associated with a 
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TABLE V.—EFFECT OF PRE-OPERATIVE 
APHACIA UPON RESULT 


Cases 
Result No. Per cent 
Complete re-attachment 2 18 | 
Partial re-attachment..... 3 a7 f 45 Per cent 
Complete detachment. 6 55 
Noveport......-... 3 
jc ee 14 


change in ocular tension. This is the finding in 
our cases, for pre-operative and postoperative ten- 
sion were normal except in a small number of 
cases. If a recent retinal detachment is associ- 
ated with hypertension, a tumor in the choroid 
should be suspected. Postoperative tension was 
low in 29 cases, while in 7 tension was high. 

Although postoperative hypotension may be 
caused by the surgical procedures, in many cases 
the function of the ciliary epithelium might pos- 
sibly have been influenced by some toxic factor, 
as evidenced by endophthalmitis often affecting 
both eyes. Our results suggest that the operation 
usually has no marked permanent effect upon ten- 
sion of the eyeball and that extremely low tension 
suggests a poor prognosis. 

Motor anomalies. There seems to be little rela- 
tion between the surgical results and whether or 
not the muscles were detached. In some cases 
there was temporary weakness of the muscles re- 
gardless of whether they were detached orstretched. 
Annoying diplopia was not a factor in our cases. 

Refraction. Myopia was present in 68 per cent 
of the cases. Spratt has stated that 80 per cent 
of all cases of detachment occur in myopic eyes. 
In Shapland’s (20) series of 140 cases of retinal 
detachment, 81 had myopia or 62.3 per cent. 
Dunnington and Macnie report an incidence of 
61.9 per cent of myopia. The 68 per cent of my- 
opia in our series of retinal detachment seemed to 
be slightly higher than the 39 per cent occurring 
in patients admitted to the refraction clinic of the 
New York Eye and Ear Infirmary during 1938. 
Therefore, myopia seems to have been a predis- 
posing factor in producing retinal separation in 
these cases. In patients who obtained complete 
re-attachment after operation, myopia was pres- 
ent in 17 or 33 per cent and hyperopia in 6 or 12 
percent. Of the entire group, hyperopia was pres- 
ent in 23 per cent and emmetropia in g per cent. 

Cornea. Pre-operative corneal pathology was 
present in 24 cases. Involvement of the cornea 
before operation apparently had no relation to 
the detachment except possibly in 2 cases in which 
keratic precipitates were observed. 

Uveal tract. In 37 patients there was a pre- 


operative abnormality of the iris or pupil. Of 
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TABLE VI.—RESULTS FOLLOWING OPERATIONS 
FOR SEPARATION OF THE RETINA IN 185 
EYES IN TERMS OF THE AMOUNT OF RE- 
ATTACHMENT OF RETINA 


Results No. Per cent 
Complete re-attachment. ... 52\ 28\ 7.9 
Partial re-attachment..... 28f°° 15 f (43%) 
No improvement..... . 40 22 
Complete detachment... - 35 

2 ae ax 2s 100 


this group, iridocyclitis had been present in 2, 
iritis in 3, and uveitis in 6 patients. 

Pre-operat:ve choroiditis was recorded in 1g his- 
tories and chorioretinitis in 10. In another case 
iris bombé occurred. In some cases the signs of 
inflammation and trauma observed were possibly 
related to the detachment. In many cases of ret- 
inal separation the presence of choroiditis and cho- 
rioretinitis combined with endophthalmitis and 
other choroidal lesions are additional evidence in- 
dicating the presence of low grade inflammatory 
lesions. 

Lens. In 52 patients there were some opacities 
in the lenses before operation. 

The impression seems to be general that re- 
attachment of the retina rarely occurs in aphacia. 
Although complete re-attachment occurred in only 
2 of the 14 cases of aphacia or 18 per cent (Ta- 
ble V), 5 cases or 45 per cent had some postopera- 
tive re-attachment of the retina. This percentage 
compares rather favorably with the percentage of 
complete and partial re-attachments obtained in 
the entire group. 

Shapland (22) has reported that of 28 cases of 
retinal detachment following extracapsular cata- 
ract extraction, 3 or 18.75 per cent were cured. 
In another group of 15 patients with aphacia fol- 
lowing retinal detachment observed by Shapland, 
only 1 hada reposition which lasted for only 9 days. 

Because our group of cases is small, a compari- 
son of our results with those of Shapland is diffi- 
cult but a higher incidence of re-attachments 
seems to have been obtained in the patients oper- 
ated upon at the New York Eyeand Ear Infirmary. 

Vitreous. The presence of vitreous opacities 
was recorded in 113 cases before operation. In 
107 there was no record of changes in the vitreous. 
Dunnington and Macnie found pre-operative opac- 
ities in practically all their cured and improved 
cases. 

Low grade chronic endophthalmitis was sus- 
pected as having existed in a high proportion of 
our patients. Moreover, clinical experience has 
proved that both eyes are usually affected. These 
points are highly suggestive that the possibility 
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TABLE VII.—A COMPARISON OF RESU 
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Baer and Shipman 22 | 19 | 
| 
Peter |} 42 | | 12 | 
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Berens, Hall, Smith and McAlpine 185 1175 | 34 
Gradle and Meyer 63 40* | 
*29 Gradle. 


tIn this group are included 6 multiple perforating puncture combined 
tr slight recurrence. 


of a low grade chronic inflammation of the tissues 
of the eye is a predisposing factor to retinal sepa- 
ration in many patients. 

Hemorrhage in the vitreous was present before 
operation in 2 patients. There was a membrane 
in the vitreous in 1 eye and exudate in another. 

Greeves emphasizes the fact that spontaneous 
vitreous hemorrhage may be caused by retinal de- 
tachment. However, none of his patients devel- 
oped postoperative hemorrhage in the vitreous. 
When hemorrhages occur, the prognosis is appar- 
ently good in regard to surgical results. 

Optic nerve. Retrobulbar neuritis occurred after 
operation in 4 patients. This disease also may 
point to the presence of chronic infection. 

Transillumination. Transillumination failed to 
reveal a tumor in our series of cases. However, 


with galvanocauterization and 25 Paufique operations. 


in 1 case, which was later enucleated because of 
glaucoma and pain, a small sarcoma was found 
near the posterior pole. In another case, which 
was not included in this series, transillumination 
was apparently normal but when the operation 
was commenced a perforating tumor was found. 
Results following operation for detachment of the 
retina in 185 eyes. Complete re-attachment oc- 
curred in only 52 eyes or 28 per cent (Table VI). 
Of these 71 per cent had improved visual acuity 
but only a few had useful vision. Only 28 eyes or 
15 per cent obtained partial re-attachment; there 
was some re-attachment of the retina in 43 per 
cent. These figures are interesting when compared 
with visual acuity —improvement in the latter 
occurred in only 49 eyes or 21 percent. Therefore, 
there is opportunity for improving our results. 
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Gradle and Meyer conclude that if practically 
all eyes with retinal detachment are operated 
upon by modern methods, re-attachment will oc- 
cur in somewhat less than 50 per cent, but if only 
selected eyes are operated upon, the percentage of 
re-attachments will be nearer 7o. 

Cures have been reported in ophthalmic liter- 
ature in from a third to a half of patients operated 
upon (Table VII). Therefore, it may be seen that 
the results following operation for detachment of 
the retina are markedly different. This is natural 
considering the varying etiologies, condition of 
the retinas, and the differing lengths of time after 
operation when the reports were made. In com- 
paring the results with those of other surgeons, 
the 9 months’ postoperative period of observation 
in these cases should be considered. 

Description of operations employed by surgeons at 
the New York Eye and Ear Infirmary. In all opera- 
tions performed by surgeons at the New York Eye 
and Ear Infirmary, the sclera over the involved 
area of detachment is exposed; a canthotomy or 
temporary tenotomy is performed, if necessary. 
In the last few years, however, fewer muscles have 
been severed even temporarily. 

The following operations which were performed 
on patients operated upon for detachment of the 
retina at the New York Eye and Ear Infirmary, 
have been employed for varying periods of time 
from 1929 to 1938. However, at the present time, 
5 of the 6 senior surgeons use diathermy alone 
or combined with trephine, and 1 senior surgeon 
uses electrolysis combined with diathermy. 

Gonin operation (cautery puncture). An incision 
is made close to the area of the tear and an actual 
cautery tip inserted through the sclera into the 
vitreous and allowed to remain from 4 to 5 sec- 
onds. In some cases the sclera is trephined before 
the cautery is applied. As many as 3 punctures 
are made, depending upon the size or number of 
holes in the retina. 

Guist-Lindner operation. Chemical cauteriza- 
tion of the choroid is made through a trephine 
opening in the sclera. Two or 3 trephine openings, 
1.5 millimeters, are made in the sclera over the 
site of the tear and sometimes as many as 15 or 
more are made over the area of detachment. Po- 
tassium hydroxide is applied to the choroid which 
then is neutralized with a 0.5 per cent solution of 
acetic acid. The wound is irrigated with physio- 
logical saline solution. Subretinal fluid is allowed 
to escape by perforating one or more of the tre- 
phine openings with a blunt probe. 

Safar operation. Using a diathermy current of 
about 30 milliamperes, small needles about 1.5 
millimeters in length are placed over the retinal 
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tear, then over the entire area of the detachment. 
After all the needles are placed, they are removed, 
allowing free escape of subretinal fluid. 

Larsson operation. A ball electrode of about 
1.5 to 2.5 millimeters in diameter is applied to the 
sclera for about 5 seconds and electro-endothermy 
is used. These applications are made at several 
places a few millimeters apart; no precise locali- 
zation of the hole is attempted. The subretinal 
fluid is evacuated by one of the usual methods. 

Diathermy with the Lacarrere needle. Numerous 
diathermy punctures are made with the Lacarrere 
needle throughout the entire area of detachment. 
A special attempt is made to exclude or obliter- 
ate tears. 

Diathermy with Walker pins. Small needles are 
inserted over the area of detachment, encircling 
the tear especially. The diathermy current is ad- 
justed so that little pressure is needed when plac- 
ing the needles. They are allowed to remain in 
situ until all punctures are made. 

Electrolysis combined with diathermy. Electro- 
lytic punctures are made over the entire area of 
detachment and sometimes in the area where the 
retina is not detached, especially if this area is in 
the superior quadrants. The first puncture is 
made in the places where the tear or tears have 
been localized. The ophthalmoscope is used to 
control the further application of the needles in the 
region of the tear by observing the location of the 
bubbles in relation to the tear. Special care is taken 
to surround the retinal tears if they are present. 
Moreover, an attempt is made to wall off a dis- 
insertion at the ora serrata. The punctures are 
made with straight and angulated Walker irido- 
platinum needles especially sharpened, and a 1.5 
milliampere current is used. Diathermy and the 
Walker bident electrode are then employed to 
cover the same area in an attempt to shrink the 
sclera and develop more extensive adhesions be- 
tween the choroid and retina. Several completely 
perforating punctures are made around the tear 
and where drainage will be favored. If the inferior 
part of the retina is involved, complete perfora- 
tions are placed on each side of the inferior 
rectus. 

Some surgeons seem to be reverting to the elec- 
trolysis operation, proposed originally by Schoe- 
ler, in 1889, and also advocated by Verhoeff, in 
1917, as one of the best methods of treating these 
detachments. At the time Verhoeff proposed the 
use of electrolysis he did not seem to stress the 
importance of finding and closing the tear. 

It is now conceded by most ophthalmologists 
that the tear must either be closed or surrounded 
by a water-tight ring of scar tissue. Although 
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Fig. 1. Episcleral proliferation through electrolysis punc- 
ture wound in the eye of a rabbit. Note firm localized cica- 
trix present after 8 days. 


satisfactory results seem to be increasing in num- 
ber, better methods of producing adhesions be- 
tween the sclera, retina, and choroid are being 
sought. It has been demonstrated by Weekers 
(29) in experiments on rabbits and in one human 
eye (28) that proliferation of the episcleral tissue 
into the wound makes the firmest adhesion be- 
tween the three structures (Fig. 1). Proliferation 
of the episcleral tissue is evident 8 days after 
electrolytic puncture of the sclera in a rabbit’s 
eye. Weekers believes that the episcleral process 
produces more circumscribed but stronger attach- 
ments than the choroidal process. The adhesive 
choroiditis produced by surface coagulation affects 
a larger area of the retina, but because the adhe- 
sions are not so firm recurrences are more likely 
to develop. 

Weekers further demonstrated that it makes 
little difference apparently whether a knife, an 
electrolysis needle, a diathermy needle, or tre- 
phine is used as long as the sclera is perforated. 
This fact probably explains why good results are 
obtained by so many different methods. The 
episcleral proliferation will penetrate through a 
fine scleral wound made with a narrow Graefe 
knife. However, diathermy or electrolysis tend 
to control bleeding and facilitate the proliferation 
of the episcleral connective tissue. 

Relation of duration of detachment at the time of 
Sirst operation to result. These data concerning the 


TABLE VIII.—RELATION OF DURATION OF DE- 
TACHMENT AT TIME OF FIRST OPERATION 


TO RESULT 
Duration 
3 months 
Imonth 1 to3 or no 
Result or less months longer record total 
Complete re-attachment.... 22 Io «15 S 
Partial re-attachment. . . 3 6 8 28 
Complete detachment...... 19 iz 22 iz G& 
No improvement. .... Dt ae 9 I! 4 40 
CS 56) Sse eee. 33 S54 30 


relation of duration of detachment to the time of 
first operation seem to indicate that better results 
may be expected if the detachment has not per- 
sisted more than 1 month. However, the figures 
on complete and partial re-attachment are not 
sufficiently different to be conclusive evidence 
(Table VIII). 

Weekers and Hubin (30) state that if re-attach- 
ment does not occur, the recovery of function de- 
pends upon the length of time the detachment has 
existed and upon the underlying cause of the de 
tachment. , 

The results obtained by Dunnington and Mac- 
nie were just as good in the cases of over 3 months’ 
duration as they were in those of less than 1 
month’s duration. 

According to Ellett and Rychener cases treated 
within the first few weeks, rather than months, 
respond best. In their cases the time of operation 
varied from 6 days to 6 months following the de- 
tachment. Their final results were in agreement 
with the general belief that early interference 
usually produces the best results. 

However, opinions vary concerning the impor- 
tance of the duration of the detachment. Gradle 
and Meyer believe that in the average case the 
long duration of the detachment, within reason, 
is not a contra-indication to operation. In our 
opinion, since the individual case varies from 
others in many ways, no sweeping conclusion 
should be drawn. 

Extent of pre-operative detachment in relation to 
the result. The figures for the extent of the pre- 
operative detachment in relation to the result 


TABLE IX.—EXTENT OF PRE-OPERATIVE 
DETACHMENT IN RELATION TO THE RESULT 


Complete Partial Complete No 
re-attach- re-attach- detach- improve- 


Extent ment ment ment ment 
Se rere 3 23 I 
Three-quarters....... 2 3 6 3 
WEE csceccercax Sy 7 23 31 
One-quarter......... 24 13 Io 4 
ee 10 5 3 I 

Total cases... ..<- 52 28 65 40 
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seem to indicate that the greater the detachment 
the less likelihood of re-attachment (Table IX). 
The largest number of complete re-attachments 
occurred in those cases in which % and % of the 
retina had been detached before operation. Of 
the cases resulting in partial re-attachment the 
largest number occurred in those in which % of 
the retina had been detached before operation. 
Of the cases resulting in complete detachment the 
largest number occurred in those in which the 
retina had been totally or 14 detached before op- 
eration. If detachment is extensive, the operative 
field must necessarily be larger. According to 
Gradle and Meyer the extent of the detachment 
is an important factor in the prognosis. 

Relation of original site of detachment to result. 
The site of the original detachment did not seem 
to influence the final result from the standpoint 
of re-attachment of the retina (Table X). Dun- 
nington and Macnie reached this same conclusion. 

Relation of tears and disinsertions to result. These 
figures seem to indicate that although tears were 
found in 67 cases or 29 per cent, their presence was 
not an important factor in obtaining re-attach- 
ment (Table XI). 

Multiplicity of tears did not seem to be impor- 
tant in either the re-attachments or complete fail- 
ures in this series. However, in operations on 
private patients one of us (C.B.) has had poorer 
results in the presence of multiple tears. 

In the cases reported by Gradle and Meyer, 
holes or tears in the retina were discovered in 
55-7 per cent. They believe that the hole plays 
a réle but how great a réle is still undetermined. 

The necessity of locating and closing retinal 
holes has been questioned by many ophthalmol- 
ogists. In 1925, Weekers stated that since holes 
are not always present, they should not be con- 
sidered indispensable to the production of de- 
tachment. 

Ellett and Rychener believe that locating and 
sealing the tear is important. A contrary opinion 
is held by Dunnington and Macnie for in their 
cases the “blind” operations were almost as suc- 
cessful as those in which holes were located and 
treatment concentrated around them. 

In Shapland’s report (20), a retinal hole or holes 
were found in 80.7 per cent. In his series of cases, 
disinsertions were multiple in 9.3 per cent and 
combined with other types of retinal holes in 11.6 
per cent. Gradle and Meyer believe that disin- 
sertions must be considered individually for the 
seriousness of a disinsertion is governed by the 
extent. They state that if the retina curls back 
and cannot be brought forward into place, a dis- 
insertion is a contra-indication to operation. The 
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TABLE X.— RELATION OF ORIGINAL SITE OF 
DETACHMENT TO RESULT 


Complete Partial Complete No 
re-attach- re-attach- detach- improve- 
Site ment ment ment ment 
Superior nasal 
See 12 6 16 15 
Superior temporal 
quatrent ...... 6... 19 10 22 20 
Inferior nasal 
quadrant. ............ 16 10 22 19 
Inferior temporal 
rane 18 9 28 22 
ee 2 I 19 I 
Co ae 15 5 15 6 


incidence of disinsertions in our cases was low; 
only 5 were recorded in the entire series. 

The consensus of opinion seems to be divided 
concerning the importance of finding and sealing 
tears in relation to the result. In our opinion 
when a tear is present special effort should be 
made to close it. Moreover, closure or failure to 
close these tears or to exclude disinsertions is an 
important factor in the final results obtained. 

Clinical type of retinal detachment in relation to 
result. The records were incomplete for the classi- 
fication of cases according to the clinical type of 
retinal detachment. Moreover, they were so con- 
tradictory that no useful conclusions could be de- 
duced from these figures in relation to the result 
(Table XII). 

It is reported by Dunnington and Macnie that 
in 150 cases most of the detachments were bullous. 
However, the percentage of cures and improve- 
ment was essentially the same for the different 
clinical types of detachments. 

Relation of type of operation to result. The low 
number of Gonin and Guist operations reported 
in this series of cases indicates that the diathermy 
operation is the one favored (Table XIII). 

The highest percentage, or 23 per cent, of com- 
plete and partial re-attachments was recorded 
following the diathermy operation; the next best 


TABLE XI.—RELATION OF TEARS AND DIS- 
INSERTIONS TO RESULT 


Complete Partial Complete No 
Tears and re-attach- re-attach detach- improve- 
disinsertions ment ment ment ment 
WG cintkwcaebens 14 I 12 7 
pS Ere I I 
Irregular or curved... I I 2 I 
re 5 I 3 2 
a I 3 
Multiple holes....... I 2 I I 
L-shaped. ........0. I 
J Se ere 2 3 
ea ee 7 3 3 6 
No sepert.............. 20 18 7 21 
Disinsertions......... I 2 2 
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TABLE XII.—NUMBER OF CASES OF EACH TYPE 
OF RETINAL DETACHMENT IN RELATION TO 


RESULT 

Complete Partial Complete No 

re-attach- re-attach- detach- improve- No 
Type ment ment ment ment record 
Are 7 2 5 I I 
Bullous....... 3 I 17 12 5 
Horizontal... . I 
ee 2 I 4 
Serous....... I 
No record.... 42 24 40 26 35 

| 52 28 65 40° 45 


results, or 6 per cent, were recorded after the 
trephine operation. However, the number of 
operations in each group is too small to draw 
definite conclusions (Table XIII). 

Relation of result of retinal detachment operation 
to number of operations performed. From a study 
of the relation of the result to the number of oper- 
ations performed, the successes were in indirect 
proportion to the number of operations required 
(Table XIV). 

Our experience is in accord with Gradle and 
Meyer’s suggestion that a second operation should 
not be performed too soon after the first. A de- 
layed or slow improvement often occurs in cases 
in which diathermy is applied and the eye should 
not be subjected to insult before signs of traumatic 
inflammation have subsided almost completely. 

Operative complications in 224 patients during 
operation for detachment of the retina. In view of 
the amount of traumatism which is unavoidable in 
performing some of these operations, the number 
of complications during operation seems to be 
small. Moreover, no serious complication was re- 
corded in this series of operations (Table XV). 

Postoperative eye complications. Considering the 
length of time that these patients must remain 
quiet in bed, frequently with both eyes bandaged, 
it is surprising that the amount of postoperative 
delirium is low (Table XVI). The use of sedatives 
may play an important rdéle in the production of 


TABLE XIII.—RELATION OF OPERATION TO 


RESULT 
Complete Partial Complete No No 
; re-attach- re-attach- detach- improve- record 
Operation ment ment ment ment 
Diathermy........ 40 30 68 37 33 
Diathermy and 
electrolysis...... I I 2 
Electrolysis....... 2 2 2 
ee 4 2 7 2 8 
| ae 2 I 7 2 3 
Trephine 
(Thompson).... 8 II 13 2 4 
Not stated....... I 5 3 I 
. ener 58 47 102 48 49 


TABLE XIV.—RELATION OF RESULT OF RETINAL 
DETACHMENT OPERATION TO NUMBER OF 
OPERATIONS PERFORMED 


No.of Complete Partial | Complete No 





























operations |*Patlach-|reattach- | detach- | improve- | sepor 
I 52 | 28 66 40° 44 
2 4 | 13 26 6 2 
3 I | 4 6 2 2 
4 I I 2 — rr ay. 
5 _ I I -- es 
6 — _ I a _ ni 

Total 58 47 __102 48 49 ‘ 




















delirium. However, in a series of 1,004 cataract 
operations, delirium occurred in only 2 cases (5). 

The only complication which occurred suffi- 
ciently frequently to be considered serious was 
postoperative hemorrhage into the vitreous in 6 
cases. This would seem to be a surprisingly low 
incidence of hemorrhage considering the diseased 
condition of many of the eyes, the age of the pa- 
tients, and the degree and extent of insult to the 
vascular system of the eyes. According to Gradle 
and Meyer subsequent hemorrhage into the vit- 
reous is still one of the great dangers of opera- 
tion for retinal detachment. They believe that 
this danger is less following diathermy operations. 

Complications in Shapland’s cases (20) were 
notably small in number. They were occasional 
small subretinal and intrachoroidal extravasations 
of blood, secondary rents in 12.2 per cent of the 
cases, 2 cases of uveitis, 2 of possible localized 
choroidal infarcts, and 1 of complete vitreous 
hemorrhage. 

Incidence of postoperative cataract compared with 
result of operation. From clinical observations ap- 
parently cataract is more likely to develop if the 
retina is not re-attached. Although this number 
of cases is hardly sufficient to present conclusive 
evidence on this point, the figures suggest that 
this clinical impression is strengthened by these 
data. In the complete re-attachment series only 


1 cataract developed after operation (Table XVII). 


TABLE XV.—OPERATIVE COMPLICATIONS IN 224 
PATIENTS FOLLOWING OPERATION FOR DE- 
TACHMENT OF THE RETINA AT THE NEW 
YORK EYE AND EAR INFIRMARY 

Complication 

Low tension of the eyeball.................. fe) 

EE Serre ere 

Vitreous hemorrhage....................... 


Hemorrhages in retina..................... 
NINE os order cies Srl Gearstetee bias sycnaaintto eons 


No. of cases 


~~ ew 
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TABLE XVI.— POSTOPERATIVE EYE 
COMPLICATIONS 


Complication No. of cases 
SecemGey GIMUCOMIR. « . 0.5.5 50.cscccecesccese's 
Spontaneous hemorrhage in vitreous......... 
Traumatic hemorrhage (after fall)........... 
I fo arora Gore Sorc eerste. ecole rae 
NPI NII 5 56 So acocsnascic-e wisn Ganon. Wate ee 
NG 5625 cain wis ssa crate Svecayat atars 
No ocean ents are victors aieinsiee ser 
IE oo aaa Sanam en pareure 
Retinitis MTOIICTONS: ....... 5.0 ee ssccceseciecis's 
NO II ss oo cova cos 3 er ard aid Baile eAieON 
Degeneration of the retina.................. 
IE Sc: 5 ath Toratatiaralovaed wis ora: role hdc epee e OeCd 
arches caniatesuaiteaar cians ve Saree 
Hemorrhage at site of operation............. 
Degeneration of macula.................... 
Te iN TEs MoI Niese seen enee epee Rena 


IN = 534. caie des a's 5 cytes die ceed seat acer cae: ahaa aha 28 


in i ie a i oes) 


Dunnington and Macnie report that no successful 
case in their series developed clouding of the lens 
as a postoperative complication. Of the cases in 
which complete detachment resulted, cataracts 
developed in 12. Our clinical experience sug- 
gests that cataracts eventually develop in all cases 
of complete detachment and that Table XVII 
does not give the picture, which would be pre- 
sented if all the cases of complete detachment 
were observed after 5 years. 

Postoperative general complications. The general 
complications were varied and few in number (Ta- 
ble XVIII). Apparently they bear little relation 
to the operation for retinal separation unless pos- 
sibly the necessary confinement in bed for such a 
long period of time. 


SUMMARY AND CONCLUSIONS 


1. From 1929 through 1938 a total of 304 opera- 
tions were performed upon 230 eyes of 224 pa- 
tients at the New York Eye and Ear Infirmary. 
Clinical records are usually incomplete, particu- 
larly concerning re-examination after 9 months. 
Therefore, follow-up should be improved. 

2. The average age of these patients was 36.5 
years. Advancing age seems to play an important 
role since a maximum number of detachments in 
the patients operated upon at New York Eye 
and Ear Infirmary occurred within an age range 
of 45 to 59 years. No correlation seemed to exist 
between age of patient and surgical result. 

3. There were 142 males and 82 females in- 
cluded in this series. These figures agree with 
those of other surgeons which indicate that there 
is a higher incidence of retinal detachment in 
males. Exposure to traumatism may be a factor. 

4. The medical history apparently showed little 
correlation with the development of retinal sepa- 
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TABLE XVII. — INCIDENCE OF POSTOPERATIVE 


CATARACT COMPARED WITH RESULT OF 
OPERATION 
No. of eyes 
developing 
Total no. postoperative 
Result of eyes cataract 
Complete re-attachment........ 52 I 
Partial re-attachment.......... 28 3 
No improvement............ 40 4 
Complete detachment......... 65 12 
Ts ooo ioe eed Rae hare 45 I 
(2 Ree “ ; i 230 21 


TABLE XVIII.— POSTOPERATIVE GENERAL 
COMPLICATIONS 
No. of cases 

Large abscess of buttock. . ......2..066c000085 I 
Acute fibrinous pleuritis.................... I 
nd A ee ee I 
Phlebitis of both lower extremities........... I 

Ws ci veictadiosaaa doar hee ee 4 


Complication 


ration except possibly in regard to trauma. There 
was a history of injury in 66 cases or 29 per cent. 

5. The general physical examination revealed 
unimportant data in these patients except con- 
cerning focal infection, especially ora] and nasal 
accessory sinus disease. Sinus infection was usually 
more active on the side of the retinal separation. 

6. Vision was improved 9 months after opera- 
tion in a low percentage of cases or in only 21 
per cent. 

7. The 16 per cent of cases in which the field of 
vision was improved after 9 months is even lower 
than the number in which vision was improved. 

8. In only 24 cases, or 10 per cent, were vision 
and visual fields improved. These percentages 
seem quite low. 

g. Pre-operative and postoperative tension were 
normal with the exception of a few cases. Opera- 
tion for detachment of the retina usually had no 
marked permanent effect upon tension of the eye- 
ball; extremely low tension apparently suggested 
a poor prognosis. 

10. No definite correlation could be discovered 
between motor anomalies and the development of 
the retinal separation. After operation, no seri- 
ous diplopia was complained of, even though mus- 
cles were detached in several cases. 

11. Myopia was present in 68 per cent of the 
cases and hyperopia in 23 per cent. From these 
data and the figures of others, myopia and trauma 
seem to be important, predisposing, or exciting 
factors in development of separation of retina. 

12. In only 2 cases in which keratic precipitates 
were present before operation was there any pos- 
sible relation between corneal pathology and de- 
tachment of the retina. 
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13. Pre-operative choroiditis occurred in 19 
cases, chorioretinitis in 10, and vitreous opacities 
in 113 cases. A number of cases showed evidence 
of previous inflammation of the iris and ciliary 
body. Therefore, vitreous opacities and evidence 
of past inflammation of the uveal tract occurred 
in a high percentage of eyes before operation. 
These findings suggest the presence of a low grade 
inflammatory process as a possible factor in tie 
etiology of retinal separation. 

14. In only 5 of the 14 cases in which aphacia 
existed before operation was there complete or 
partial re-attachment of the retina. This 45 per 
cent of improvement is high in the light of our own 
statistics and those of other surgeons. Therefore, 
these results may indicate that the pessimism con- 
cerning separation of the retina associated with 
aphacia may not always be warranted. 

15. Transillumination apparently was normal 
in the majority of the cases. However, sarcoma 
of the choroid was discovered later in 1 patient, 
and in another operation for detachment of the 
retina was discontinued because of the discovery 
of a perforating sarcoma. 

16. The operative procedures of 5 senior sur- 
geons at the New York Eye and Ear Infirmary 
at the present time are limited to diathermy alone 
or combined with trephine, and 1 senior surgeon 
uses electrolysis combined with diathermy. The 
majority of the operations performed are varia- 
tions of the application of diathermy. 

17. Complete re-attachment occurred in 52 
eyes after operation, partial re-attachment in 28 
eyes, no improvement in 40 eyes, complete de- 
tachment in 65 eyes, and no complete examina- 
tion after g months was recorded in 45 eyes. 
Therefore, complete and partial re-attachment 
were present after g months in 80 of the 185 eyes. 

18. The largest number of cases had detach- 
ment of the retina for less than 1 month at the 
time of the first operation and the greatest num- 
ber of complete and partial re-attachments oc- 
curred in this group of eyes. However, no valid 
conclusions can be drawn from the data concern- 
ing the duration of the detachment at the time 
of the first operation and the result; since the 
number of cases with complete and partial re- 
attachment, when the operation was performed 
after 3 months, was almost as great as in the pa- 
tients operated upon within 1 month. 

19. Of the cases with pre-operative total de- 
tachment, only 3 were completely re-attached, 
while 2 of the three-quarter detachments were 
re-attached. Of the cases in which three-quarters 
of the retina was separated before operation, par- 
tial re-attachment was obtained by only 3, by 7 


in which one-half of the retina had been detached, 
and by 13 of the cases in which one-quarter of the 
retina had been separated. These statistics indi- 
cate that the more extensive the detachment the 
less likelihood of re-attachment. 

20. The site of the detachment was about 
equally divided among the quadrants in these 
230 eyes. The original site of the detachment 
seemed to bear little relation to the final result of 
operation. 

21. Tears were observed in 67 eyes. The pres- 
ence or absence of tears apparently bore little re- 
lation to the final result but experience in these 
cases suggests that when tears or disinsertions are 
present they must be closed or excluded. 

22. In the majority of cases some form of dia- 
thermy operation was employed. Therefore, no 
important conclusion can be drawn concerning 
the comparative value of the different types of 
operation. 

23. The largest number of operations were per- 
formed upon the unsuccessful cases. These data 
suggest that if the first operation is unsuccessful, 
good results after 9g months from multiple opera- 
tions are seldom obtained. 

24. Operative and postoperative ocular com- 
plications occurred in only a few cases and seemed 
to be unimportant as far as the final result was 
concerned. The only serious complication was 
vitreous hemorrhage in 6 eyes. 

25. Postoperative cataract developed rarely 
when the retina was completely re-attached. This 
occurred in only 1 of 52 eyes in our series. Eyes 
with complete detachment of the retina devel- 
oped cataracts after g months in 12 instances. 
These data seem to substantiate clinical expe- 
rience which indicates that cataracts eventually 
develop in all eyes with permanent complete de- 
tachment of the retina. 

26. From the viewpoint of re-application of the 
retina, the operative treatment of detachment of 
the retina seems to be improving. However, be- 
cause late visual and visual field results are often 
disappointing, more knowledge of the cause and 
prevention of serious retinal pathology, especially in 
the macular area of the retina, is urgently needed. 


BIBLIOGRAPHY 


1. ALLEN,T. D. Detachment of the retina. Arch. Ophth., 
1938, 20: 307. 
2. American Social Hygiene Association. Personal com- 
munication, October 3, 1939. 
3. AMSLER, M., and ScHIFF-WERTHEIMER. Le décolle- 
ment de la rétine. Traité d’opht., 1939, p. 525. 
4. Baer, B. F., and Surpman, J. S. Retinal detachment. 
Pennsylvania M. J., 1935, 38: 475. 
Berens, C., and Bocart, D. Certain postoperative 
complications of cataract operations—with particu- 


wM 











16. 


BERENS ET AL: 


lar reference to a study of one thousand and four 
operations. Tr. Sect. Ophth. Am. M. Ass., 1938, 
» 2368. 

nae, C., and Sturces, G. E. Case records in oph- 
thalmological clinics. Arch. Ophth., 1923, 52: 259; 
BERENS, C. Syphilis in relation to the prevention of 
blindness—a study of 100,000 case records. J. Am. 
M. Ass., 1937, 109: 777. 

DuUNNINGTON, J. H., and Macnie, J. P. Detachment 
of the retina. Tr. Am. Acad. Ophth. & Otolaryngol., 
1934, P. 133- 

Eviett, E. C., and RycHENER, R. O. A Further re- 
port on the surgical treatment of retinal detach- 
ment. J. Tenn. M. Ass., 1935, 28: 348. 

Gontn, J. The results from thermocautery oblitera- 
tion of retinal tears. Ann. d’ocul., 1931, 168: 689. 

GrabLe, H. S., and Meyer, S. J. The surgery of 
retinal detachment, end-results of various methods. 
Am. J. Ophth., 1936, 19: 873. 

GREEVES, R. A. Detachment of retina and vitreous 
hemorrhage. Tr. Ophth. Soc. U. Kingdom, 1936, 
56: 149. 

Imre, J. Retinal detachment. Proc. Chicago Ophth. 
Soc.; Am. J. Ophth., 1937, 20: 527. 

Knapp, A. Operative treatment of retinal detachment 
with electrocoagulation. Arch. Ophth., 1933, 10: 733. 

Larsson, S. Results of electro-endothermy in detach- 
ment of retina. Acta Ophth., 1932, 10: 173. 

LazarEv, E. G. Observations on detachment of the 
retina and its treatment by the procedures of Gonin, 
Sourdille and Guist-Lindner. Sovet. Vestnik Oftal- 
mol., 1933, 2: 113. 

Peter, L. C. Technic of electrocoagulation in the 
treatment of retinal detachment. Am. J. Ophth., 
1934, 17: 924. 

Ramacu, F. Report of cases of retinal detachment 
operated on in the second university eye clinic in 
Vienna during 1932, 1933 and 1934. Graefe’s Arch., 
1936, 136: 78. 


SEPARATION OF THE RETINA 


18. 


19. 


20. 


465 


ScHOELER, H. Zur operativen Behandlung der Netz- 
hautabloesung. Berlin: P. Leist, 1889. 

SHAPLAND, C. D. An analysis of 100 cases of retinal 
detachment treated by cautery puncture. Tr. Ophth. 
Soc. U. Kingdom, 1931, 51: 152. 

Idem. Diathermy in the treatment of detachment of 
the retina. Tr. Ophth. Soc. U. Kingdom, 1933, 53: 


127. 

Idem. Retinal detachment and its treatment by sur- 
gical methods. Brit. J. Ophth., 1934, 18: 1. 

Idem. Retinal detachment in aphakia. Tr. Ophth. 
Soc. U. Kingdom, 1934, 54: 176. 

SOURDILLE, G. P. Succes operatoires dans le traite- 
ment du decollement retinien. Paris: Amedee Le- 
grand, i931. 

Spratt, C. N. Recent advances in the treatment of 
detachment of the retina. Lancet, 1934, 54: 117. 
TERRIEN, F., VEIL, P., and Dotirus, M. A. The re- 
sults of different operative techniques in detachment 
of the retina treated from October 1, 1930 to March 

I, 1933. Arch. d’opht., 1933, 50: 331. 

VeRHOEFF, F. H. A new method of treatment for 
retinal separation. Ophth. Rec., 1917, 26: 10. 

WaLkKer, C. B. Discussion on Spiegel, E. A., and 
Scala, N. P. Ocular disturbances associated with 
experimental lesions of the mesencephalic central 
gray matter. Arch. Ophth., 1937, 18: 614. 

WEEKeERS, L. Anatomic research on posterior sclerot- 
omy. Arch. d’opht., 1922, 39: 583. 

Idem. Importance des perforations de la coque ocu- 
laire dans la technique operatoire du decollement de 
la retine. Arch. d’opht., 1938, 2: 193. 

WEEKERS, L., and Husin, R. Guérison spontanée du 
décollement rétinien. Quelles sont les possibilités 
de récupération fonctionnelle d’une rétine decollée? 
Arch. d’opht., 1932, 49: 65. 

WieNER, M. Posterior sclerotomy with permanent 
drain for retinal detachment. Tr. Sect. Ophth. 
Am. M. Ass., 1923, p. 227. 











REPORT OF OPERATIONS FOR DETACHMENT OF THE 
RETINA AT THE MAYO CLINIC 


WILLIAM L. BENEDICT, M.D., F.A.C.S., Rochester, Minnesota 


N the summer of 1930, my associates and I 
began a series of operations for detachment 
of the retina, after the method described by 
Gonin and modified by other surgeons in 

this country and abroad. Since we had not previ- 
ously operated for retinal detachment, we had no 
clinical experience on which to base a selection of 
suitable patients nor had we any definite plan of 
postoperative care. Previous to that time we had 
noted rents in the retina in some instances of de- 
tachment, but we had not instituted careful search 
for rents, tears, or holes in the retina because thev 
held for us only academic interest. It was only 
after the significance of the rents had again been 
emphasized by Gonin in reference to surgical 
treatment that we began to scrutinize them with 
reference to the sclera. Several methods of localiz- 
ing retinal tears were published in current journals 
and some were utilized, while others were found 
to be too complicated for the added degree of 
accuracy attained by their use. 

The actual cautery was used in 18 operations 
on 15 patients in the period of 2 years. At the 
clinic we used Post’s electric cautery designed for 
the purpose, rather than Paquelin’s cautery, be- 
cause of the greater care with which the new 
instrument could be handled. All patients oper- 
ated on had extensive detachments with rents 
that were localizable. Vision, with 2 exceptions, 
was reduced to perception of moving objects only; 
and since the eyes of these patients were doomed 
to blindness without treatment, the risk of opera- 
tion could not be a marked deterrent. 

The detachment was recent or within 3 months 
in 5 cases, the most recent one, 8 days, the most 
ancient one, 3 years. In 1 case, the retina had 
been detached only 3 weeks and the vision in the 
affected eye was 6/10. Six weeks following the 
operation, the vision was 6/10 and remained at 
that value with full field of vision and anatomical 
restoration of the retina for 2 years. The retina 
then became detached again with vision reduced 
to 6/100. The eye was operated on by fulguration, 
but the result was not satisfactory. Some months 
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later the eye was removed for endophthalmitis. 
The retinas of 2 other patients became re-attached 
after performance of a Gonin type of operation; 
but vision, which had not been better than per- 
ception of moving objects before operation, was 
not improved. In other cases, the retina seemed 
to be satisfactorily restored to its normal position 
for a few weeks but the vitreous body was hazy 
as a result of either hemorrhage or reaction to the 
operation. Recurrence of the detachment was not 
uncommon. In 6 cases the retina remained de- 
tached after the operation. No eyes were lost as 
a direct result of the cauterization. Summing up 
the results of the Gonin type of operation, there 
were 18 operations on 15 patients with no perma- 
nent satisfactory results. 

The failures may be attributed to several fac- 
tors: (1) Most of the instances of detachment 
were not favorable for a satisfactory outcome. 
(2) There was complete inability to close the hole 
in the retina or failure to find all openings in cases 
of multiple rents or holes. (3) Hemorrhage at 
time of operation was often severe and clouded 
the vitreous. (4) Severe reaction to the operation 
occurred in some instances with some loss of vit- 
reous followed by very low tension and eventually 
by phthisis bulbi. (5) Patients were kept in bed 
only 2 weeks, whereas they should have been kept 
quiet for a longer time. 

At the clinic in the latter part of 1932, we aban- 
doned the Gonin operation and for several months 
did no operations for retinal detachments. We 
began to use the Safar type of operation in Feb- 
ruary, 1933, and employed various modifications 
during the following years. The results of these 
operations have, on the whole, been rather en- 
couraging. While the criterion of success has not 
been defined, it may be well to state that instances 
in which our operations have been successful have 
been so classified on the basis of visual acuity, 
visual field, and restoration of the retina to’ its 
normal position. In all 3 respects, the eye must 
appear to be as well or better than it was before 
operation. Ever since we began to employ the 
fulguration operation our results have been uni- 
form. They are not better for the year 1938 than 
they were for the years 1933 and 1934. While 
there have been changes in technique that have 
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materially shortened the time required for opera- 
tion and lessened trauma, only the operation has 
been simplified. 

While discussing technique, I might say that as 
we do the operation now, it requires only 20 to 30 
minutes. Briefly stated, the following are the im- 
portant time saving points: (1) General anesthesia 
is obtained by the intravenous administration of 
pentothal sodium. (2) Tendons of ocular muscles 
are not divided. They are retracted by hook when 
necessary. (3) The rent or rents previously have 
been localized accurately. (4) A single needle is 
employed; it is possible with Gradle’s needle to 
reach the globe at any point without difficulty. 
(5) Subretinal fluid is drained after fulguration is 
complete; an electrically driven trephine is used 
to make an opening through the sclera 1 milli- 
meter in diameter in the dependent portion of the 
area of the detachment. (6) The patients in whom 
the retina becomes re-attached are kept in bed 
with eyes bandaged for 25 to 30 days, at the end 
of which time pin-hole goggles are worn for an- 
other 30 days. 

Two patients of this latter group had bilateral 
aphacia. In 1 patient the retina in each eye be- 
came detached 3 years following successful intra- 
capsular extraction of cataract done elsewhere. 
The interval between operations for cataract was 
1 year, and between detachment 1 year, in the 
order of the previous operations. Results of the 
fulguration operations were satisfactory, resulting 
in vision of 6/12 in each eye and preservation of 
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nearly normal visual fields. In 1 other aphacic eye 
the visual field was restored to nearly normal and 
the retina was replaced, but the visual acuity was 
not recorded. The latest available data on 78 
operations performed by the fulguration method 
permit me to list 38 in the successful group and 
40 in the unsuccessful group. There were 5 pa- 
tients for whom the immediate result was satis- 
factory but whose retinas again became detached 
within 3 months. These are now listed here as 
unsuccessful operations. The total count of cases 
classified as I have reported them here is not truly 
indicative of the final result of the operation. It 
may, however, be possible to formulate from a re- 
view of these cases a basis on which to select those 
patients who will have a more favorable prognosis 
and to evaluate modifications in the technical pro- 
cedure to be used. As long as surgeons continue 
to operate for detachment in instances of detach- 
ment associated with other major changes such as 
advanced myopia, diabetes, arteriosclerosis, cho- 
roiditis, multiple retinal tears, and various changes 
caused by vascular disease, the proportion of suc- 
cessful operations for detachment will remain low. 
Judged by the standard of maintenance of pre- 
vious visual acuity, integrity of visual fields, and 
re-attachment of the retina for at least g months 
after the operation, our results at The Mayo Clinic 
with the Gonin method of operating were all 
failures. With the fulguration method, 38 opera- 
tions, or 49 per cent, were successful, while 40 
operations, or 51 per cent, were not successful. 











RESULTS OF OPERATIONS FOR DETACHMENT OF THE 
RETINA AT THE ILLINOIS EYE AND EAR INFIRMARY 


SAMUEL J. MEYER, M.D., F.A.C.S., Chicago, Illinois 


LTHOUGH the modern surgical treat- 
ment of detachment of the retina began 
in 1928 following Gonin’s presentation 
of his technique at the Amsterdam meet- 

ing of the German Ophthalmological Society, it 
was not until 1934 that the present methods of 
surgical approach were begun at the Illinois Eye 
and Ear Infirmary. These methods were insti- 
tuted simultaneously with the reorganization of 
the infirmary staff, when younger and more pro- 
gressive men on the attending staff became affili- 
ated with the institution. 

In 1934, we were first able to acquire a Walker 
diathermy unit. Previous to that time an electric 
cautery constituted the entire armament. In the 
earlier years, some of the attending surgeons 
loaned their Walker pin sets for infirmary use. 
Later we acquired a Gradle diathermy needle to 
use in conjunction with the Walker diathermy 
machine, and for the past 5 years this has been 
the choice method of procedure, probably due to 
the ease with which it can be manipulated. 

The surgical management consists of a thorough 
study of the fundus, allowing time, if necessary, 
for several days’ bed rest, so that the retina may 
flatten out if possible before surgical intervention. 
A rough sketch of the fundus picture is made with 
blue and red crayons; blue designates the de- 
tached area, and red the holes or tears present. 
The tear is localized as accurately as possible by 
direct or indirect ophthalmoscopy with the pupil 
maximally dilated. Pre-operative medication usu- 
ally consists of a hypodermic injection of '/ 
grain of morphine sulfate, or 0.010 gram, and 1/159 
grain of scopolamine hydrobromide or 0.0005 gram 
1 hour before the time of operation. Anesthesia 
is obtained by the instillation of 14 per cent pon- 
tocaine hydrochloride at 3 minute intervals for 
4 doses. The lashes are excised with scissors. A 
retrobulbar injection of 1 cubic centimeter of 2 
to 4 per cent novocain solution is made and about 
1 cubic centimeter of the same solution is injected 
subconjunctivally over the region of the sclera 
to be exposed. A speculum is inserted, and the 
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conjunctiva is exposed in the area of the tear by 
means of a curved incision parallel to the limbus 
and 10 millimeters posteriorly. The conjunctiva 
is completely undermined back to the posterior 
part of the eyeball depending upon the exposure 
necessary. The underlying rectus muscles are 
isolated and controlled with black silk bridle 
sutures, or if necessary, they may be temporarily 
resected and held out of the way with catgut su- 
tures which later are used to sew the muscle back 
in place. The latter procedure is avoided if pos- 
sible, as diplopia may result later. Insulated, flat 
retractors are used to obtain a good scleral ex- 
posure. The cornea is moistened constantly by 
saline solution instillations, so that it may remain 
transparent and not hinder ophthalmoscopic ex- 
amination during the operation for puncture 
orientation. The exposed sclera is thoroughly 
dried with cotton sponges, and multiple, non- 
perforating punctures are made in the region of 
the tear with the Gradle needle. The fundus is 
examined at intervals to discover whether the 
punctures are correctly located. They are iden- 
tified as small, white, cloudy areas. If the location 
is correct, a barrage of non-perforating diathermy 
applications is made. These punctures should hit 
the tear, or else wall it off, and their number varies 
according to the size of the involved area. Several 
perforating punctures are then made in the most 
dependent portions of the detachment to allow 
for escape and seepage of the subretinal fluid. 
In the past, 1 or 2 scleral trephine openings were 
made and the choroid punctured with a dull- 
pointed instrument instead of the perforating 
punctures. But this method of drainage is now 
abandoned. If further ophthalmoscopic exam- 
ination reveals the fact that the tear or tears are 
well circumscribed by white, cloudy areas of 
chorioretinitis resulting from the diathermy cur- 
rent, the recti sutures are removed, and the con- 
junctiva is sutured by a continuous black silk 
suture which is left untied at both ends. A 1 per 
cent solution of atropine sulfate is instilled and 
both eyes are bandaged. 

The eyes are dressed daily and the pupil is kept 
dilated with atropine. Absolute bed rest is imper- 
ative with the site of the perforating punctures 
in a dependent position. The bandages are re- 
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TABLE I.—AGE OF PATIENT AT OCCURRENCE 
OF RETINAL DETACHMENT 


Age in years Cases Age in years Cases 
1o to 19.. 17 OP 10 BO... -....5. 44 
o000'96......... I 60 to 69 16 
ee 14 es 10 
40 WO 49 ..062205.. 24 


moved on the fourteenth day, and the patient is 
given hole spectacles and allowed up about the 
eighteenth day. 


One hundred seventy histories were examined _ 


and these included all cases of retinal detachment 
admitted to the infirmary from 1934 to 1939. 
Thirty cases had to be excluded because they 
were too recent to be included in this series. The 
total reported consists of 140 patients with 148 
eyes involved. In 68 the left eye was involved, 
in 64 the right eye, and in 8 both eyes. 

Ninety-three cases occurred in males and 47 in 
females. The male preponderance is probably due 
to the greater hazards that the male sex is ex- 
posed to. 

The age of the patients at the time of occurrence 
of the detachment is revealed in Table I. The 
greatest percentage of cases occurred in the dec- 
ade between 50 and 59 years of age (Fig. 1). 
This can be explained partially by the fact that 
at this age many of the vascular changes and 
degenerations that the human organism is prone 
to have already become firmly established. At 
this period arteriosclerosis, hypertension, etc., are 
already present. Peripheral, senile, degenerative 
chorioretinitis in the region of the ora serrata is 
usually seen at this age. Many believe that these 
degenerative factors are indirectly related to the 
etiology of the so called idiopathic retinal de- 
tachment. The number of cases occurring in the 
fifth decade is also increased on account of the 
presence of aphacia, as 14 per cent of our cases 
were present in aphacic eyes. The average age 
was 37.8 years. 

The length of time that the detachment was 
present when the patients presented themselves to 
the clinic is shown in Table II. The greatest 
number came for treatment between 2 to 6 weeks 
and 3 to 6 months after the onset of symptoms. 


TABLE II.—AGE OF DETACHMENT 


Age of detachment Cases Age of detachment Cases 
1to13days.... 16 19 to 23 months... 1 
2to6weeks... 33 2 years. II 

1% to 24% months.. 15 3 years. 4 
3to6 months.. 37 4tos years.... 3 

7 tog months.. 11 6to7 years.... 2 
1oto12months.. 8 12to14years.... 2 
13 to18months.. 4 20 years.... I 
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Fig. 1. Graph showing age of patient at occurrence of 
retinal detachment. Vertical figures represent number of 
cases; horizontal figures, age of patients in years. 


There was a history of trauma in 32 cases or 
21 per cent. Perforating injuries occurred in 2 
patients. Previous surgical operations on the 
affected eyes were noted in 28 cases or 19 per cent, 
and consisted of lens extraction, 22 cases or 14 
per cent; glaucoma operations, 2 cases; magnet 
extractions, 2 cases; and needling, 2 cases. 

Tears or holes were found in 49 cases or 35 
per cent. Disinsertion was found in 5 cases or 
3-3 per cent. This is a relatively low incidence, but 
can be explained readily by the fact that the 
fundi were examined mostly by the house staff; 
the attending men did not devote enough time for 
such examinations. However, on one individual 
service, tears were found in over 50 per cent of 
the cases. Gonin has taught us the importance 
of finding retinal tears; and while most of us 
probably cannot boast of 90 per cent or better 
success in ascertaining the presence of a tear, I am 
certain that tears can be found in at least 60 per 
cent by the average ophthalmologist if he will 
take enough time for a proper examination. 

It is important when evaluating end-results to 
be careful to differentiate between anatomical and 
functional results, because the retina may become 
perfectly flat, and yet the central vision may be be- 
low o.1 due to a large central scotoma. It is well 
known that this may develop froma cystic degener- 
ation in the macular region following a re-attach- 
ment of the retina. While such a case may be 
heralded as a surgical cure, it still isa failure to the 
patient. 

Anatomically, there were 30 cases or 37 per 
cent improved, and 51 cases or 63 per cent unim- 
proved. By this is meant a retina which has 
become re-attached, is perfectly flat, and re- 
mains so. 
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Functionally, there were 28 cases or 34.6 per 
cent improved, and 53 cases or 65.4 per cent 
unimproved. This indicates that better than 1 
out of 3 patients operated upon regained a flat 
retina and vision of o.1 or better. The final cor- 
rected vision of the 28 functionally improved 
patients is as follows: 1 patient, vision of 1.0; 
4, 0.8; I, 0.6; 1, 0.5; 4, 0.3; 14, 0.2; and 3, o.1. 

A problem with which we have to contend is 
the fact that there are 6 individual services, each 
with its own attending surgeon and accompany- 
ing staff. Such a division of services leads to 
diverse and various methods of diagnosis and 
surgical procedure. Consequently, some services 
handle certain problems more efficiently and sat- 
isfactorily than others, depending upon the ability 


and enthusiasm of the surgeon in charge. Such a 
system will, therefore, result in a wide variance 
in end-results. 

These results do not compare favorably with 
those published by individual clinics, such as the 
Weve or the Lindner Clinics. In our private 
practice cases, Gradle and I have succeeded in 
attaining successful results anatomically and func- 
tionally in approximately 60 per cent of more 
than 260 operations. But at the infirmary, we 
still feel that progress is being made, in spite of 
the variety of operators, including the house sur- 
geons, the poor quality of the material to work 
upon, and the limitation of surgical armament, 
all of which result in a lower percentage of 
successfully cured patients. 





RESULTS OF OPERATIONS FOR DETACHMENT OF THE 
RETINA AT THE MEMPHIS EYE, EAR, NOSE 
AND THROAT HOSPITAL 


E. C. ELLETT, M.D., F.A.C.S., Memphis, Tennessee 


HE figures at the end of this article 

have been carefully compiled to show 

the results of operations for retinal de- 

tachment performed at the Memphis 
Eye, Ear, Nose and Throat Hospital from 1928 
to 1939 inclusive, which covers the period in which 
Gonin’s ideas and operations and the modifica- 
tions of the operation he proposed have been put 
into practice. 

The early publications by Gonin were so vague 
as to details that it was not possible for me, at 
least, to understand what he did, until a personal 
interview at the Amsterdam Congress in 1929 
enlightened me. The first operation was a scleral 
puncture, accompanied by linear cauterization of 
the sclera. It was a failure. The next operations 
were ignipunctures with an electric cautery— 
Gonin used the Paquelin cautery—and most of 
these were failures, as were the cyanide of mer- 
cury injections after the method of Surdille, of 
Nantes. With the adoption of the diathermy 
operation of Larsson, Safar, and Walker we began 
to get better results. We have not withheld oper- 
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ation from any one who wanted it, no matter how 
hopeless, especially if the patient was poor. While 
this has made our statistics very poor in compar- 
ison with others, we have obtained a few brilliant 
results. A one-eyed, 16 year old negro girl was 
improved from ability to perceive light to a vision 
of 6/6, by 4 operations, 2 scleral punctures and 
2 ignipunctures. 

All compilers of hospital statistics are chagrined 
to find essential details omitted from many case 
histories. This has prevented a complete report 
on our work. The operation which is now done 
at the Memphis Eye, Ear, Nose and Throat Hos- 
pital is practically the same with all operators. 
The detachment is studied with a widely dilated 
pupil, especially for its extent and for the presence 
of tears or a disinsertion. Careful transillumina- 
tion is done to try to detect a tumor; but if the 
detachment is not fresh and if it is extensive, a 
comparatively small tumor is sometimes over- 
looked, as occurred in this series 4 times. Elabo- 
rate measurements of the site of the tear and such 
aids as protractors and sutures to assist in this 
are not in common use, nor have I seen them used 
elsewhere. Sometimes a pin is introduced at an 
early stage of the operation and the relation of 
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it to the tear observed with the ophthalmoscope, 
but as a rule we plan our operation beforehand 
and proceed with that plan. Study of the eye 
ground during the operation in a room not com- 
pletely dark and with a disturbed and often dis- 
torted cornea has not helped us any in proportion 
to the time it takes. 

The operation as a rule consists in a wide circle 
of contact diathermy applications, with a Larsson 
tip, a Gradle needle, or a LaCarrére instrument. 
The latter is open to the objection that the sclera 
is perforated and fluid runs out which permits the 
ball to collapse. The tear or disinsertion is then 
surrounded with Walker pins and the sclera punc- 
tured or trephined to draw off the interretinal 
fluid. We do not like to apply suction to draw 
off this fluid. 

We are not agreed or satisfied as to the length 
of time necessary to keep a patient in bed or 
immovable after the operation. We vary the pos- 
ition according to the location of the detachment, 
and most of these patients have been kept flat in 
bed for 1 or 2 weeks; movement, especially of the 


eyes, is restricted as much as possible for a month 
or 2 longer. 

The technique of the operation and after-care 
needs to be standardized. We do not attempt 
from this small number of cases to say how it is 
best done. 

The number of patients in this series was 
88, including 53 males and 35 females. One 
hundred thirty operations were performed, 28 
tears and 11 disinsertions were found. The causes 
of detachment were as follows: myopia, 8; trau- 
ma, 24; tumor, 4; no cause was given in 51 
cases. The types of operation employed were 
cautery to the sclera, 5; ignipuncture, 23; injec- 
tion of mercuric cyanide, 3; diathermy, 95; and 
sclerotomy, 4. The visual results were: 33 im- 
proved, 48 unimproved or worse, 8 with a vision 
of 6/9 or better, and 7 were not recorded. There 
was full restoration of the visual field in 19, im- 
proved in 29, and unimproved or worse in 58. 
Anatomically, there was total re-attachment in 
22, improvement in 12, no improvement in 47, 
and no record of anatomical results in 7 patients. 











SYMPOSIUM: RESPIRATORY DISEASES 


THE TREATMENT OF THE ACUTE OR RECENT 
PULMONARY ABSCESS 


GEORGE J. HEUER, M.D., F.A.C.S., New York, New York 


ULMONARY abscess continues to be a 
serious and ofttimes fatal malady. To me 
the most significant fact which emerges 
from a study of this disease is that in spite 

of a great increase in our knowledge of its etiology, 
of the perfection of methods used in its diagnosis 
and localization, of the application of improved 
supportive measures, and of presumed advances 
in the technique of its treatment, the mortality 
attending it remains discouragingly high. It is a 
disturbing fact and demands an explanation. 
One wonders whether the disease itself has gradu- 
ally increased in its severity, thus nullifying the 
improvements in our treatment; or whether our 
present methods of treatment are wrongly con- 
ceived, or if sound whether they are poorly 
applied. 

My experience in the treatment of pulmonary 
abscess may be divided roughly into two periods; 
an earlier period which terminated, perhaps, 
around 1920; a later period which has continued 
to the present time. In the earlier period the con- 
cept of a pulmonary abscess handed on to me by 
my predecessors was a simple one, namely, that 
it was an abscess much like an abscess elsewhere 
in the body. The ideas concerning its treatment 
also were simple. Like abscesses elsewhere, surgi- 
cal drainage should be established as soon as a 
positive diagnosis had been made. It was, then, 
a period of straight-forward, surgical therapy 
based upon what is usually a sound surgical prin- 
ciple. It was also a form of therapy concurred in 
by the internist, who, on making a positive diag- 
nosis, placed the responsibility for treatment in 
the hands of the surgeon. There are records of the 
results of the treatment of pulmonary abscess 
during this period. 

The second and later period has witnessed 
not only a great increase in our knowledge of 
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the etiology, pathology, and diagnosis of pulmon- 
ary abscess but also the introduction of new 
methods of treatment. The observation that pul- 
monary abscess may undergo spontaneous cure 
led to the introduction by Garvin of postural 
drainage as a method of treating pulmonary ab- 
scess; and in a paper on pulmonary abscess pub- 
lished early in 1922, I reported my first case of 
cure by this method. There followed the intro- 
duction of bronchoscopy, of artificial pneumo- 
thorax, and of phrenicectomy in the treatment of 
the earlier abscesses; of thoracoplasty, cautery 
pneumonectomy, and pulmonary lobectomy in 
the treatment of the older, refractory, and com- 
plicated abscesses. Intravenous and vaccine ther- 
apy also were introduced and seemed, at first, to 
offer promise in certain groups of cases. Surgical 
drainage which occupies the key position in the 
treatment of the acute abscess in the earlier 
period, was supplanted by the more conservative 
methods and has come to occupy a position on the 
side lines to be called back upon the field only 
when conservative methods fail. The opinion 
often expressed that surgical drainage, if used in 
the treatment of the acute abscess, results in dis- 
aster, is now quite generally accepted in spite of 
some observations in the early period contrary to 
that opinion. The relation of the internist and 
surgeon has changed. With the introduction of 
conservative methods of treatment, the internist, 
who previously transferred the responsibility of 
treatment to the surgeon, has assumed this re- 
sponsibility to a greater or lesser extent, and is 
treating the condition often without sufficiently 
early surgical consultation. 

That the treatment of pulmonary abscess, after 
the enormous effort of this second period, can be 
viewed with something distinctly less than satis- 
faction is, perhaps, sufficient justification for 
again examining into methods of treatment. In 
doing so I shall call upon my own experience and 
the experience of others as reported in the litera- 
ture. I shall confine myself to the single or soli- 
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tary abscess occurring in one or more lobes, and 
shall leave out the consideration of multiple 
abscesses from whatever cause. I shall confine 
myself still further to the treatment of the acute 
or recent abscess, for I believe this to be the es- 
sence of the problem. 

Perhaps I had best begin by reviewing very 
briefly the pathological and clinical course of 
pulmonary abscesses as we observe them in pa- 
tients in our hospital wards. It is a composite 
picture I wish to present, one which portrays the 
history of an abscess from its inception to its late 
stages or termination. Pathologically, it begins 
as an area of consolidation in the lung which in 
time undergoes liquefaction. Usually the liquid 
pus is evacuated through a bronchus; and after 
this primary evacuation a pulmonary abscess is a 
cavity within the lung without a visible or palp- 
able wall. On more than one occasion I have 
inserted my finger into such a cavity; its bound- 
aries feel soft and velvety and fail to give to the 
palpating finger any sense of resistance greater 
than that of pulmonary tissue. An abscess in this 
stage of its evolution collapses at once and com- 
pletely after the evacuation of its contents, and 
often will heal with astonishing rapidity if opened 
surgically. If measures directed toward its cure 
in this stage fail, a series of pathological events 
may occur. A rapidly spreading pneumonitis or 
gangrene of the lung may develop sooner or later 
in the course of the disease which will terminate 
the life of the patient. A rigid and increasingly 
heavy, fibrous wall may be laid down about the 
cavity which tends to defeat efforts directed 
toward its obliteration. The inflammatory proc- 
ess may extend from the original abscess to the 
parietal pleura which gives rise to empyema or 
pyopneumothorax. Erosion or invasion of the 
surrounding blood vessels by the inflammatory 
process may occur and cause hemorrhage or, 
through septic embolism, brain abscess. Periodic 
attacks of bronchopneumonia, if not fatal, may 
be followed by softening of the areas of consolida- 
tion causing multiple abscesses about the original 
one; and associated fibrosis may lead to local 
bronchial dilatation and eventually cause a con- 
dition of chronic pulmonary suppuration which is 
hopeless from the viewpoint of treatment save by 
cautery pneumonectomy or pulmonary lobectomy. 

Clinically, the manifestations of this disease 
parallel its pathological evolution. The early 
symptoms before liquefaction of the abscess has 
taken place are well known together with those 
accompanying the sudden evacuation of pus 
through the bronchus and those which supervene 
during the transition from a condition of acute 
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inflammation to one of subacute or chronic sepsis. 
So, too, the more serious manifestations associated 
with a spreading pneumonitis have been observed: 
periodic attacks of bronchopneumonia, single or 
repeated massive hemorrhages, empyema and 
pyopneumothorax, and brain abscess. I have no 
doubt all have seen patients in the stage of chronic 
pulmonary suppuration one or more years after 
the onset of the acute abscess. These are tragic 
individuals who arouse the pity and often defeat 
the best efforts of the surgeon. 

In hospital practice it is possible to observe 
patients in every phase of the pathological evolu- 
tion of pulmonary abscess which I have just re- 
viewed. The experience gained by observing and 
treating them makes it quite evident that the 
various pathological conditions which may de- 
velop from the early abscess are largely respon- 
sible not only for the difficulties in treatment but 
also for the high mortality in this disease. It also 
teaches -us that the course of an abscess often 
cannot be predicted accurately from clinical symp- 
toms; for repeatedly it happens that a patient 
whose clinical course has been reasonably satis- 
factory, suddenly or insidiously develops one or 
another of the serious complications I have de- 
scribed which may terminate life. For these 
reasons the most important single problem in the 
treatment of pulmonary abscess is its prompt 
cure in its acute or early stage. It isa statement of 
fact which my own experience and the experience 
in the literature suggests is frequently disregarded 
both by physicians and surgeons. 

In the treatment of the acute or recent abscess 
at the present time the almost universal practice 
is to use conservative or palliative methods com- 
bined with supportive treatment. The conserva- 
tive methods include postural drainage, broncho- 
scopic treatment, artificial pneumothorax, and 
phrenicectomy or phrenic nerve crushing. The 
rationale of the first two is to promote adequate 
drainage through a bronchus and so effect a cure 
without the necessity of external surgical drainage. 
The rationale of the second two is to obliterate 
the abscess cavity through the collapse of the 
lung. I shall attempt again to evaluate these 
methods both from my own experience and from 
the experience of others. 

1. Conservative therapy. My experience with 
conservative methods is best illustrated by a 
study of the New York Hospital series. Between 
the years, September, 1932, and September, 1939, 
too patients with pulmonary abscesses were ad- 
mitted to the surgical wards. Two patients were 
admitted in a moribund condition and died un- 
treated; 24 patients had multiple pulmonary 
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abscesses which, as I have said, will be ex:luded 
from consideration; and 10 patients had pulmon- 
ary abscesses secondary to carcinoma of the lung 
in 8 or carcinoma of the esophagus in 2. These I 
also exclude. There remain 64 patients. Of these, 
55 were believed to have uncomplicated solitary 
abscess and were treated primarily by conserva- 
tive methods, while 9 were admitted with ab- 
scess complicated by pyopneumothorax and were 
treated primarily by surgery. 

In the 55 patients with presumed uncomplicated 
solitary abscess the conservative measures used 
were almost exclusively postural drainage supple- 
mented occasionally by bronchoscopic treatments. 
Previous experience led me to believe that little is 
to be expected from the more frequent use of 
bronchoscopic methods, artificial pneumothorax, 
or phrenicectomy, that well supervised postural 
drainage does not offer. One patient in this series 
was given artificial pneumothorax and promptly 
developed empyema, and 1 patient was subjected 
to phrenicectomy without benefit. 

Of the 55 patients treated conservatively, 26 
appeared to be making favorable progress and no 
other more radical treatment was employed. Of 
these 26 patients, 16 recovered and are at present 
well; ro failed to recover and I believe are now 
dead. Of the 1o supposedly dead, 7 are known to 
be dead and 3 are most probably dead. The 3 left 
the hospital against advice unimproved, with 
abscesses still present, and cannot be traced. A 
study of the patients who died shows that they 
developed untoward symptoms rather suddenly 
which made impossible the application of other 
more radical measures. Five patients during the 
course of conservative treatment developed a 
fatal spreading pneumonitis, 1 developed multiple 
brain abscesses, and 1 meningitis. The results of 
our conservative treatment, limited to this group, 
show that 61.5 per cent of our patients recovered 
and 38.5 per cent died. 

While 26 of the 55 patients appeared to respond 
favorably to conservative therapy, 29 patients did 
not. At variable times after conservative meas- 
ures had been tried, these patients were subjected 
to surgical drainage. The total results, including 
late follow-up studies, show that 19 or 65.5 per 
cent are well and 1o or 34.5 per cent are dead. 
Among the dead are 2 patients who at autopsy 
had multiple abscesses, only 1 of which had been 
drained. 

Summarizing this experience I might say that 
in a selected group of 55 patients with pulmonary 
abscesses 26 were treated by conservative methods 
of whom 61.5 per cent recovered and 38.5 per cent 
died; and 29 were treated by surgical drainage of 


whom 65.5 per cent recovered and 34.5 per cent 
died. But with reference to the results of conserva- 
tive treatment such a statement, I think, is mis- 
leading, for it does not take into account the cases 
which failed to respond to conservative measures. 
Would not a more correct statement of the results 
of our conservative measures be that they suc- 
ceeded in 29 per cent and failed in 71 per cent of 
our patients and that 29 per cent of cures were 
achieved at the cost of an 18.1 per cent mortality? 

It is difficult to form an estimate of the value of 
postural drainage from reports in the literature. 
Some authors base their results on the condition 
of the patient at the time he leaves a service or at 
she time of discharge from a hospital. Others 
fail to take into consideration anywhere from 30 
per cent to 60 per cent of the cases in which 
postural drainage is unsatisfactory and which are 
transferred to surgery or elsewhere. Such reports 
fail to give a true picture of the results of postural 
treatment. Again, not a few authors have used 
tuccessively or together a number of methods as 
postural drainage, bronchoscopic treatments, arti- 
ficial pneumothorax, and phrenicectomy. It is 
impossible in these to evaluate the results of a sin- 
gle method. A review of the literature shows that 
postural drainage is reported to have achieved 
satisfactory results in from 20 per cent to 80 per 
cent of the cases; the majority, perhaps, show 50 
per cent or better. But when I analyze these 
reports from the viewpoint of the total number of 
patients subjected to this form of therapy, I con- 
clude that 25 to 30 per cent represents a generous 
average of the satisfactory results which have 
been attained. The unsatisfactory results are 
even more difficult to appraise. Based upon total 
numbers subjected to this form of therapy, the 
mortality varies between 13.5 and 36 per cent and 
averages 24.8 per cent in 6 large series of cases. 
This statement does not, however, give the whole 
story for it leaves out the consideration of a 
chargeable secondary mortality following surgery 
in patients treated too long by postural drainage 
and a consideration of late complications which 
occur after the patient has been discharged from 
the clinic. Nor do the reports generally published 
take into account, even if fatalities are averted, 
the long period of hospitalization and the second- 
ary and successively more serious operations per- 
formed. I would say, then, that a fair appraisal of 
postural drainage as a method of treating pul- 
monary abscess is that it achieves 25 per cent 
satisfactory results at the cost of a 25 per cent 
mortality. 

2. Bronchoscopy. 1 have never considered 
bronchoscopic treatments as a method per se in 
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the treatment of pulmonary abscess but rather as 
an adjunct to other methods. As an adjunct, 
bronchoscopy is particularly valuable in contrib- 
uting to the accurate localization of abscess, in 
the differential diagnosis between simple abscess 
and abscess secondary to carcinoma of the lung, 
in determining the presence of a non-opaque for- 
eign body, and in establishing and dilating, for 
the purpose of better drainage, a bronchial steno- 
sis or partial occlusion proximal to an abscess. 
As a method of treatment it has been employed 
only occasionally rather than routinely, and when 
used it has been for the purpose of assisting pos- 
tural drainage. 

Perhaps in my own cases I have minimized the 
importance of bronchoscopy as a method of treat- 
ment. In the literature there are favorable reports 
from the use of the method. Flick, Clerf, Funck, 
and Farrell found that of 161 patients with pul- 
monary abscess treated medically, bronchoscop- 
ically, or surgically, 50.3 per cent recovered, 29.8 
per cent were improved, 5 per cent were unim- 
proved, 1.2 per cent recurred, and 13.7 per cent 
died. An unusually high percentage of their 172 
patients were treated bronchoscopically. Of the 
127 so treated, 6 were still under treatment at the 
time of the report. Of 121 patients in whom 
bronchoscopic treatments had been employed and 
completed, 54 per cent recovered, 13 per cent were 
improved, 6 per cent were unimproved, 23 per 
cent were referred to surgery, and 2.4 per cent 
died. Kernan found that of 103 patients with 
pulmonary abscess, 68 had 3 or more broncho- 
scopic treatments. Of the 68 patients, 45.5 per 
cent were cured, 22 per cent were improved, and 
13.2 per cent died. Four patients were still under 
treatment and g could not be traced. Allen and 
Blackman collected 650 cases from the literature 
in which bronchoscopic drainage was, in their 
opinion, the principal form of treatment. Of the 
650 patients, 61 per cent are reported as well, 
20 per cent as improved, 12.5 per cent as unim- 
proved, and 6 per cent as dead. Of the larger 
series of cases these are the best results which 
have been reported and, indeed, they appear 
impressive. Other reports are not so favorable 
and a mortality rate as high as 20 per cent to 25 
per cent has been reported following the use of 
the method. Those with the largest experience 
point out that the early abscesses and particularly 
the abscesses following tonsillectomy respond 
most favorably to this method of treatment. 

It is always difficult to evaluate a method which 
forms not the sole but a part of the treatment of a 
condition. Bronchoscopy is used in conjunction 
with postural drainage and with the purpose of 
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securing more adequate drainage. To what extent 
it has contributed to the success of non-surgical 
drainage cannot be stated dogmatically. Its great- 
est successes have been obtained in cases in which 
postural drainage alone is most likely to succeed; 
and it does not appear to have contributed greatly 
in cases in which postural drainage has failed. 
Although I have reviewed the literature since my 
last paper on pulmonary abscess, my attitude 
toward bronchoscopy remains the same, namely, 
that it occupies an important but still a secondary 
role in the treatment of the acute or recent ab- 
scess; and that it should be utilized only when 
the services of an expert bronchoscopist are 
available. 

3. Artificial pneumothorax. With this method I 
again have little personal experience for I have 
never been convinced that its application to pul- 
monary abscess was sound therapeutics. It was 
introduced as a method of treating pulmonary 
abscess because of its success in the treatment of 
pulmonary cavitation incident to tuberculosis. 
The 2 conditions are not similar nor are the objec- 
tives of treatment the same. There is little doubt 
that patients with pulmonary abscess have recov- 
ered after the use of artificial pneumothorax but 
a review of the literature shows that little is to be 
expected from the method in the treatment of this 
condition. In Miller and Lambert’s last series of 
40 cases it was used in ro in conjunction with rest 
and posture. One patient recovered, 2 were im- 
proved, and 7 were not improved and were 
referred to surgery. King and Lord in 210 cases 
attempted to use it in 22. In 6 patients collapse 
failed, in 4 partial collapse was obtained, and in 
12 complete collapse. Of the 16 patients in whom 
partial or complete collapse was obtained, 1 recov- 
ered, 3 were improved, g were unimproved and 
referred to surgery, and 3 died. There are many 
more reports in the literature which I might quote 
and many opinions of men who have had experi- 
ence in the treatment of abscess. It would appear 
that as a method it has proved unsatisfactory. 
It has a limited field of application; it not infre- 
quently fails to achieve its purpose, and it is 
attended by the danger of empyema or pyopneu- 
mothorax. 

4. Phrenicectomy or phrenic nerve crushing. As 
a method, phrenicectomy also must be considered 
as an adjunct to postural drainage. Reports in the 
literature regarding its value are conflicting. Allen 
and Blackman used it in 26 of 100 cases and in 
conjunction with postural drainage and other 
conservative measures. Of the 26 patients 12 
recovered, 3 were improved, 10 unimproved, and 
1 died. Of the 13 improved or unimproved 10 
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were referred to surgery. Lueth in a series of 101 
cases treated 8 patients by this method. Six were 
improved and 2 died. King and Lord treated only 
2 of 210 patients by this method of which 1 was 
not improved and 1 died. Many other reports of 
small numbers of patients treated by this method 
occur in the literature. I think it can be said that 
thus far the application of this method has been 
limited and that the results obtained have not 
been striking. 

5. Surgical drainage. As stated earlier, surgical 
drainage at the present time is not often a primary 
but a secondary method of treating pulmonary 
abscess. Generally speaking it is now reserved for 
what, from the viewpoint of treatment, are the 
undesirable groups of pulmonary abscess: the 
abscesses in which conservative measures have 
failed, the chronic abscesses with thick rigid walls, 
the abscesses complicated by empyema and pyo- 
pneumothorax, and so forth. In these unfavorable 
groups of cases it has achieved a certain measure 
of success; and in my own experience at the New 
York Hospital surgical drainage in a distinctly less 
favorable group, including all patients with 
pyopneumothorax, yielded only slightly less favor- 
able results than postural drainage. 

It is not, however, its present field of applica- 
tion which I wish to discuss but a reconsideration 
of its use in the treatment of the acute or recent 
abscess. A comparison of my latest with my earli- 
est experience in the treatment of pulmonary 
abscess is interesting in this connection. If I 
exclude from both series the multiple abscesses 
due to generalized infections and those due to 
primary malignant disease of the lung and esopha- 
gus, there remain 64 cases in the New York Hos- 
pital series and 44 in the Johns Hopkins Hospital 
series. As a result of the treatment of these two 
groups of patients 60 per cent of the New York 
Hospital series recovered and 40 per cent died; 
while in the Johns Hopkins Hospital series 80 per 
cent recovered or were improved and 20 per cent 
died. An examination of the methods employed 
shows that in the New York Hospital series 55 
of the 64 patients were treated primarily by con- 
servative methods, g patients whose conditions 
were complicated by pyopneumothorax, were 
treated primarily by surgery, and subsequently 
29 patients were treated secondarily by surgery. 
In the Johns Hopkins Hospital series 3 of the 44 
patients were treated primarily by conservative 
methods, 41 by surgery, and subsequently 1 of the 
total number was treated secondarily by lobec- 
tomy. These findings suggest that the better 
results obtained in the early series were due to a 
more consistent use of surgical methods in the 


acute or recent abscess. A comparison of the 
results of surgical drainage in the 2 series suggests 
further that surgical drainage may be expected to 
give better results in the acute abscess than in the 
later more refractory abscess. If I include in both 
series 11 patients who presented the complication 
of pyopneumothorax or had multiple abscesses 
only 1 of which had been drained, surgical drain- 
age in 38 patients in the New York Hospital 
series resulted in the recovery of 57.9 per cent and 
in the death of 42.1 per cent of the patients; in the 
Johns Hopkins Hospital series recovery or im- 
provement resulted in 71.4 per cent and death in 
28.6 per cent of the patients, which includes 1 
death from lobectomy. If I exclude from each 
series the 11 patients who presented the compli- 
cation of pyopneumothorax or had multiple ab- 
scesses, only 1 of which had been drained, in other 
words, if I confine myself to the uncomplicated 
solitary abscess, surgical drainage in 27 patients 
in the New York Hospital series resulted in the 
recovery of 70.4 per cent and in the death of 29.6 
per cent of the patients. In the Johns Hopkins 
Hospital series 24 patients or 95.8 per cent recov- 
ered or were improved and death occurred in 4.2 
per cent of the patients. I wish to point out that 
the results as I have just reported them are not 
quite comparable. Those for the New York Hos- 
pital are, I believe, accurate for they include 
almost complete follow-up studies; those for the 
Johns Hopkins Hospital series may not be wholly 
accurate for in some cases the late follow-up rec- 
ords are lacking. But in those in which such late 
reports are lacking, the favorable condition on dis- 
charge leads me to believe that the large majority 
recovered. 

This from my own experience is evidence in 
favor of surgical drainage as a primary or early 
treatment of the acute or recent abscess. Further 
evidence is the changing viewpoint of a number 
of observers who have studied the subject in- 
tensively and who are gradually shortening the 
period of conservative treatment in favor of 
earlier surgical drainage. Most impressive is the 
experience of Neuhof and Touroff who have 
reported two series of cases, the first including 37, 
the second 45 patients with pulmonary abscess. 
Their viewpoint of the treatment of the acute 
early abscess differs from that underlying the 
present common practice. They do not advocate 
the treatment of every acute abscess by surgical 
drainage; but they believe, as a result of their 
experience, that an increasing number of pul- 


1Other evidence in the New York Hospital series supports this belief. 
Of 7 patients discharged from the hospital ‘‘improved” and with a good 
oa, 6 have recovered; 1 died 2 years after discharge from brain 
abscess. 
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monary abscesses should be treated in the acute 
stage of the disease by surgical drainage. Of 45 
patients treated by surgical drainage in the acute 
stage, 40 or 8g per cent are well, 3 or 6.6 per cent 
are improved, and 2 or 4.4 per cent have died. 
There is much in these two publications which 
should be studied seriously by physicians and 
surgeons. 


SUMMARY AND CONCLUSIONS 


I have reviewed the pathological and clinical 
course of pulmonary abscess. It is a disease char- 
acterized during its course by the occurrence of 
unusually fatal complications including pneumo- 
nitis, gangrene of the lung, bronchopneumonia, 
pyopneumothorax, pulmonary hemorrhage, and 
brain abscess. If one follows the life history of 100 
patients with pulmonary abscess treated by pres- 
ent methods, he finds happily that a certain num- 
ber recover; but unfortunately he sees patient 
after patient drop from the list due to these com- 
plications. In addition he observes in patients, 
who have failed to recover promptly but who have 
escaped death, the development of a chronic 
stage of the disease with abscesses surrounded by 
heavy rigid walls, with secondary multiple ab- 
scesses, and with abscesses associated with bron- 
chiectasis. An entire lobe of the lung becomes 
involved in the chronic suppurative process; and 
in an effort to relieve the patient of an intolerable 
condition he must perform successively larger and 
more serious operations which carry with them a 
high mortality. Even those who survive are by 
no means always cured; for he finds in follow-up 
studies that some eventually die from chronic 
sepsis, brain abscess, or pneumonia. The total 
results of present methods of treatment in our 
hands, based upon too patients, is that 60 recover 
and 4o die; but it is to be added that the results 
probably would not have been so good had we 
treated 100 instead of 64. Cutler and Gross have 
followed go patients. Of these 53 are well and 35 
have died; but the eventual outcome of the 13 
patients listed as improved and the 9 unimproved 
or not followed remains problematical. I think, 
on the basis of my own experience and my review 
of the literature, that I would err on the side of 
optimism were I to conclude that 50 of every 100 
patients treated by present methods die of the 
disease. 

In a search for the reasons for these unsatisfac- 
tory results I have confined myself to the present 
commonly accepted treatment of the condition, 
leaving out a consideration of the factors which 
undoubtedly influence the outcome of the disease. 
The most serious fault with the treatment lies in 
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the failure to cure the acute abscess promptly. I 
have reviewed the conservative methods now used 
in the treatment of the acute or recent abscess. 
I have ventured also to re-emphasize surgical 
drainage as a radical method of treating this con- 
dition. From a study of these conservative and 
radical measures I have formed opinions. 

The therapeutic value of rest and supportive 
measures including blood transfusions cannot be 
doubted and these measures form a not unimpor- 
tant part of the treatment of pulmonary abscess. 
Artificial pneumothorax and phrenicectomy ap- 
pear to have added little to the therapeutics of 
the disease, and, in my opinion, might well be 
discarded in the treatment of the acute or recent 
abscess. Bronchoscopy has proved to be a valu- 
able aid in the diagnosis and localization of 
abscess; and it may be of service in securing better 
drainage by postural methods. Postural drainage 
finds its greatest usefulness in the treatment of 
the smaller acute abscesses with relatively mild 
symptoms such as those following tonsillectomy; 
but as a method applied in the treatment of all 
acute or recent abscesses, it leaves much to be 
desired. The fault seems to lie in two directions: 
in an improper selection of cases for its use and in 
its too prolonged use. My own experience and the 
experience of others would indicate that in the 
large acute abscesses with highly toxic symptoms, 
postural drainage is sometimes inadequate to 
meet a situation which surgical drainage may con- 
trol. Its too prolonged use invites the dangerous 
complications which contribute in greatest meas- 
ure to the mortality. It is a mistake to believe 
that these are late manifestations, and, therefore, 
one may safely proceed with postural drainage. 
In the New York Hospital series, 40 per cent of 
the total deaths in those treated by postural 
drainage occurred within 2 months after the onset 
of symptoms. Of 9 cases of pyopneumothorax in 
the series, 4 occurred within the same period of 
time. Rives, Major, and Romano, in an analysis 
of the causes of death in 100 consecutive fatal 
cases, found that spreading pneumonitis was the 
greatest and pyopneumothorax the second great- 
est cause of death. In 88 of the too fatal cases the 
duration of iliness is known; and of these it was 
more than 1 month’s duration in less than half 
the cases and more than 3 months’ duration in less 
than one-fifth of the cases. Could the occurrence 
of these serious complications be foretold by the 
clinical course of the disease, they might be 
averted by resorting to other methods of treat- 
ment. However, they cannot always be foretold. 

Surgical drainage as a method of treating the 
acute or recent abscess should be restudied seri- 
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ously. It was replaced by conservative methods 
because of early reports of its high mortality. It 
is interesting to reread these early reports. In a 
paper published in 1919, Frederick T. Lord re- 
ported the results of treatment of 100 cases. Of 
these, 38 were not subjected to operation and 24 
died or a mortality of 63 per cent, while 14 were 
alive or untraced at the time of the report. Of the 
14 alive, 7 recovered spontaneously and 7, when 
last seen, continued to cough and expectorate. 
Sixty-two of the 100 patients were subjected to 
operation, of whom 35 died in the hospital or a 
mortality of 56 per cent. But when one considers 
the patients subjected to operation he agrees with 
Lord that 29 of the 35 deaths occurred in patients 
already doomed before operation was undertaken. 
They were patients with multiple abscesses, an 
associated pneumonia, brain, liver, and subphrenic 
abscesses, carcinoma, general sepsis, and advanced 
myocardial disease. Only 6 deaths occurred in 33 
patients without these fatal complications. In an 
early study of the treatment of pulmonary abscess 
published in 1922 I found that of 24 patients with 
uncomplicated abscess treated by surgical drain- 
age in the acute stage of the disease only 1 patient 
died, leaving a mortality rate of 4.2 per cent. 
Whittemore in a study of his second series pub- 
lished in 1921 reported a 5.8 per cent mortality 
following surgical drainage. The opinion ex- 
pressed in these early reports is that it is the 
single abscess in its acute stage which responds 
most favorably to surgical drainage. The recent 
reports of Neuhof and Touroff would seem to con- 
firm it. 

If the above opinions were formulated into a 
plan for the treatment of the acute abscess, this 
plan would include postural drainage and surgical 
drainage as methods of treatment and rest, sup- 
portive measures and bronchoscopy, as important 
adjuncts to these methods. As soon as an abscess 
becomes recognizable as such, which it usually 
does in 5 to to days after the onset of symptoms, 
postural drainage and surgical drainage would be 
considered as competitors in its treatment and 
not as 2 methods of which the latter is supple- 


mental to the former. The idea that surgical 
drainage, if employed early, must necessarily 
result disastrously is rejected in this plan; rather 
it is considered a method which may save lives if 
promptly used. The idea that postural drainage 
may be used safely over prolonged periods is aban- 
doned. Instead the period of its use is shortened 
possibly to a month after the onset of symptoms 
unless striking results are obtained. Its early 
abandonment in favor of surgical drainage is con- 
sidered advisable even with the knowledge that 
some patients will be subjected to operation who 
might eventually be cured without it; for it is a 
viewpoint which has proved sound in other acute 
conditions. Such a plan implies a closer relation - 
ship between physician and surgeon, first rate 
diagnosis, accurate localization, keen judgment, 
and a high degree of surgical skill. 
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CURABILITY OF PRIMARY CARCINOMA OF THE LUNG 


Early Recognition and Management 


RICHARD H. OVERHOLT, M.D., F.A.C.S., Boston, Massachusetts 


OTAL excision of the lung and resection 

of mediastinal lymphatic structures 

represent surgery’s contribution to the 

treatment of primary malignancy of 
the lung. A wave of enthusiasm naturally fol- 
lowed the reports of initial successes with pneu- 
monectomy. Interest in carcinoma of the lung as 
a practical clinical problem has been stimulated. 
In the majority of cases the diagnosis is now being 
made in the living subject rather than having its 
presence revealed for the first time at autopsy. 
However, from many sources in this country and 
also Europe, one cannot help but sense a feeling 
of disappointment in the paltry number of oper- 
able cases discovered. 

Must we, during the next 30 years, anticipate 
a gloom as deep as that felt by those who have 
been through 30 years with the surgical treatment 
of carcinoma of the stomach? Ogilvie, in an ad- 
dress before the Clinical Congress in 1938 said, 
“Upon the subject of cancer of the stomach we 
can look only with gloom. The operability in 
cases of patients presenting themselves with 
symptoms is lower than with any other growth. 
The operative mortality remains much as it was 
30 years ago, and is the highest of any major 
operation.” 

A number of conditions peculiar to carcinoma 
of the lung should favorably influence the oper- 
ability rate. It is my intention to support an 
optimistic view. A summary of an experience in 
the study of 104 patients will be given. In this 
group 21 per cent were considered operable, and 
subsequent observations have shown that 14 per 
cent did not have an extrapulmonary extension 
when treatment was instituted. The survival rate 
among patients successfully treated without gross 
evidence of mediastinal extension shows a low rate 
of recurrence. Based on present knowledge and 
strides already made, one may predict a steadily 
increasing cure rate in primary carcinoma of the 
lung. 

Before any progress in early diagnosis can be 
made, it is essential that the profession as a whole 
be interested in the problem, that the lesion pro- 


From the New England Deaconess Hospital. 

Presented in the Symposium on Diseases of the Respiratory 
Tract before the Clinical Congress of the American College of 
Surgeons, October 16-20, 19309. 


duce a warning symptom which will induce the 
patient to seek advice, and that there be methods 
available for proving or disproving histologically 
the presence of cancer. All these prerequisites 
may be brought into play in the early discovery 
of primary lung malignancy. 


BASIS OF OPTIMISM 


1. Interest. In the first place, the general medi- 
cal profession will soon become conscious of the 
great importance of cancer of the lung as an entity 
because it isa common disease. A condition which 
kills approximately 15,000 people a year in the 
United States, a disease which has been shown to 
be the cause of death in over 1 per cent of all 
patients examined at autopsy, and to represent 
10 per cent of all cancer deaths will force the pro- 
fession generally to take cognizance of it.! Fur- 
thermore, in the past it was difficult to persuade 
the profession at large to become interested in a 
disease that was invariably fatal. Now the damp- 
ening effect of incurability has been removed. 

2. Early warning symptoms. The growth in 
three-fourths of all primary lesions is situated 
within a stem bronchus thereby causing disturb- 
ances before the growth attains any great size. 
This probably occurs early in the clinical course 
of the disease. Irritation of the sensitive bronchial 
mucosa in this region results in a dry irritative 
cough; 88 per cent of the author’s series produced 
this symptom. The cough is persistent and fails 
to respond to usual remedies. The character of 
the cough is such that medical advice is likely to 
be solicited. This early warning symptom focuses 
attention on the lung just as the development of 
indigestion or a change in bowel habits points the 
diagnostic finger toward the stomach or colon. 

Hemoptysis is an alarming symptom which 
almost invariably will bring the patient under 
medical observation; this occurred in 38 per cent 
of the author’s series. During the early stages of 
partial bronchial occlusion, wheezing or an asth- 
matic type of breathing may be noted. The 
severity of the disturbances that follow complete 
bronchial obstruction depends upon the size of the 

1The most reliable source of data on the relative frequency of fatal 
disease comes from autopsy material of general hospitals where admis- 


sions are unselected. The above figures are based on a study of 52,305 
recently collected autopsy reports made by Overholt and Rumel (13). 
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Fig. 1. Outline of stem bronchi in 4 cases of operable 
bronchiogenic cancer based on bronchoscopic findings and 
gross surgical specimens. Intrabronchial portion is solid 
black; extrabronchial portion, shaded. Mrs. E. H., age 45. 
The tumor originated in the lateral inferior wall of the left 
upper lobe bronchus and projected well into the lumen. 
Carcinoma simplex; glands not involved. Patient is now 
well, 5 years and 1 month after left pneumonectomy (Figs. 
5,6and 7). Mr. M. G., age 45. The tumor was an annular 
growth involving the left upper lobe bronchus. Occlusion 
was not complete. Epidermoid carcinoma, grade IT; 1 hilar 
gland involved; mediastinal glands negative. Patient is 
well and working 3 years and 3 months after left pneu- 
monectomy. Miss M. W., age 18. Lesion originated in 
right middle lobe bronchus with intrabronchial projection 
and extrabronchial growth. Adenocarcinoma. Patient is 
living and well 8 months after right pneumonectomy. 
Mrs. T. K., age 45. Tumor originated in left upper lobe 
bronchus 1 centimeter from bifurcation. Two-thirds of 
the tumor was growing outside of bronchus. Small cell 
carcinoma; glands not involved. Patient is living and well 
now 2 years and 5 months after left pneumonectomy. 


TABLE I.—CARCINOMA OF THE LUNG: SUMMARY 
OF 104 CASES OBSERVED IN 6 YEAR PERIOD* 


Operative 

Biopsy material Operation recovery 

source No. type No. No. 
Autopsy 6 Bronchoscopict 
Bronchoscopy 56 fulguration I I 
Biopsy 3 
Pleural fluid ° Lobectomy 4 3 
Sputum I 
Exploration 15 Pneumonectomy 17 II 


*In this group 23 cases were unverified histologically; 81 yielded tissue 
for diagnosis, and 22 were accepted for surgical treatment. 

TAll proved carcinoma. Reports by Shields Warren. Benign tumors, 
metastatic lesions, and sarcoma have been excluded. 

{Small lesion in right lower lobe bronchus in a patient 33 years of age. 
Miss M. N. Biopsy revealed small cell carcinoma of low grade malig- 
nancy. Bronchoscopy and treatment by Dr. W. B. Hoover, who reports 
that the patient was well and free of evidence of disease 3 years and 11 
months later. 


TABLE II.—RESULTS OF THORACIC EXPLORA- 
TION FOR PRIMARY MALIGNANCY IN 52 
SUSPECTED OR PROVED CASES 


Extrapulmonary 
: extension Resection 
Pre-operative of tumor found Lobectomy Pneumonectomy 
diagnosis No. No. No. No. 
Verified 26 13 ° 13 
Unverified 26* 14f 4 4 


*Carcinoma was suspected but not found upon exploration in 4 pa- 
tients. Before thoracic exploration these 4 cases were grouped among 
those in whom a presumptive diagnosis of carcinoma of the lung had 
been made. Since this diagnosis was disproved, they have not been 
included in the group of 104 cases reported. Notation of them is made 
to show how often cancer was not ne upon exploration when sus- 
pected before. 

tTissue was obtained for diagnosis in 7 cases, and not obtained in 7 
Cases; upon resection malignancy was found in 8 patients. 


bronchus involved and upon the presence or ab- 
sence of an associated infection. A heavy ache or 
sense of constriction in the chest or even dyspnea 
may be experienced fairly early as a result of a 
relatively small growth occluding a first or second 
division bronchus. Fever and other constitutional 
effects of infection may also appear early and 
thereby bring the patient under observation while 
the obstructing lesion is relatively small. Fifty- 
three per cent of patients in this series had fever 
on admission. 

Symptoms referable to the lung did attract at- 
tention to the chest of every patient in the au- 
thor’s series except 2, or 98 per cent. In the great 
majority of the inoperable cases chest symptoms 
antedated those due to metastatic disease by 
several months or years. 

3. Availability of chest roentgenograms. Not 
only the desirability but the absolute necessity of 
roentgenograms to aid in diagnosis of pulmonary 
lesions is being appreciated more generally. The 
early diagnosis campaign now being waged by 
phthisiologists throughout the entire country and 
their dependence on chest roentgenograms have 
done much to educate the profession to this di- 
agnostic necessity. Furthermore, cough, hemop- 
tysis, or other pulmonary symptoms frequently 
direct patients to sanatoria or tuberculosis clinics. 
From this source alone many early lesions should 
be discovered. 

The density of the lung structure lends itself 
to roentgenographic contrasts better than any 
other visceral organ. Furthermore, a small lesion 
which is strategically located in the bronchial 
lumen will give early telltale evidence of its 
presence by producing either an area of emphy- 
sema due to partial obstruction, an atelectatic 
shadow due tocomplete obstruction, or both. In the 
event that the lesion originates in one of the smaller 
bronchi in the periphery of the lobe, which was 
the case in 25 per cent of the author’s series, it 
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TABLE III.— THEORETICAL CURE RATE AS BASED 
ON A STUDY OF 100 CASES* 


Cases 
A. Patients showing extrapulmonary extension— 
Metastasis upon clinical examination............. 62 
(Includes cases first diagnosed at autopsy) 
Rejected because of age or poor general condition.. 4 
Metastasis found at exploration................. 14 
Operative deaths—autopsy revealed metastasis.... 3 
Late deaths—autopsy revealed metastasis........ 3 
(1 pneumonectomy 2 lobectomies) 
I hoa oca Sica tin arinatn eo aecines as ores 86 
B. Patients showing no extrapulmonary extension— 
Operative deaths—autopsy revealed no metastasis. 3 
(2 pneumonectomies, 1 lobectomy) 
Late death in successfully treated patient, autopsy 
SHOWING TO MELABEAMIS, «6.6. <-..0:5:6.0-0,0. oes es.cin sce 
Postoperative patients living and well without evi- 
dence of metastasis (one patient treated by 
bronchoscopic fulguration).................... 10 
I a 55h we est ec cacao are pos eens es mse ota came 14 


oa 


*Two apparently operable patients who refused operation were omit™ 
ted. Also, freedom from extrapulmonary extension could not be posi- 
tively determined in 2 patients without autopsy who died following 
operation. These 2 patients have also been excluded in the above table. 


will not produce atelectasis at an early stage, but 
the tumor itself will cast a shadow. In the past 
it has been the discrete shadow of a peripheral 
type tumor that was more likely to be detected 
than the small bronchus-occluding tumor that 
produced no direct shadow of the tumor itself 
but merely an atelectatic shadow. An excellent 
description of roentgenographic changes in the 
lung fields resulting from bronchial obstruction has 
been given by Westermark. 

4. Accessibility of the tumor to visualization and 
biopsy. It has already been said that three-fourths 
of the tumors originate in the major bronchi. 
Most of these can be visualized bronchoscopically 
and will yield tissue for microscopic study. In 
our series of verified cases, 62 were of the stem 
bronchus type. Fifty-nine patients in this group 
were examined bronchoscopically and a positive 
biopsy obtained in 56 instances. In view of the 
fact that many laryngologists and most thoracic 
surgeons are skilled in carrying out this essential 
diagnostic procedure, bronchoscopic facilities are 
available in most centers throughout the country. 
Bronchoscopy has now become so much a matter 
of routine in many general hospitals and sana- 
toria that there is little hesitancy on the part of 
physicians to recommend it, or of patients to 
submit to it. 





CARCINOMA OF THE LUNG—A SURGICAL 
PROBLEM UNTIL PROVED OTHERWISE 


There is general agreement as to the most 
effective method of handling patients suspected 
of harboring malignancy of abdominal viscera. 
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Fig. 2. Outline of stem bronchi in 4 cases of operable 
bronchiogenic cancer. Mrs. S. B., age 45. Tumor orig- 
inated in secondary bronchus of right middle lobe and was 
the smallest growth in the entire series. The lesion pro- 
duced atelectasis of 1 segment of the middle lobe (Fig. 4). 
Adenocarcinoma; glands not involved. Patient is living 
and well 1 year and 11 months after right pneumonectomy. 
Mrs. M. C., age 59. Tumor originated in left upper lobe 
bronchus, extended principally into the lumen. An implant 
of the tumor was found on the medial wall of the main stem 
bronchus. Carcinoma simplex; glands were not involved; 
operative recovery; late death from other causes after 7 
months. Autopsy failed to reveal evidence of recurrence. 
Mr. R. B., age 53. Tumor originated in periphery of right 
lower lobe but could not be visualized bronchoscopically. 
Adenocarcinoma; lobectomy; mediastinal glands not in- 
volved. Patient is well without evidence of recurrence 1 
year and 1o months later. Miss S. S., age 53. Tumor 
originated in lingual branch of left upper lobe and could 
not be seen bronchoscopically. Adenocarcinoma; diagnosis 
verified at operation. Patient is now well without evidence 
of recurrence 1 year and 5 months after left pneumonec- 
tomy. 





B Miss. $.S 


Such patients are considered surgical problems 
until the question of operability is settled, as 
excision provides the only hope for cure. Cancer 
of the lung should and must be considered in the 
same category. The surgical issue is frequently 
forced in cancer of the digestive tract by obstruc- 
tion. Malignant bronchial obstruction does not 
demand surgical intervention so dramatically, but 
without its help the lesion that produces the 
obstruction is, in the end, as fatal as untreated 
intestinal obstruction due to malignancy. 
Surgery versus radiation. Resection of the lung 
has been of such recent development that the 
policy of giving radiation a trial even without 
histological verification is the course too often 
followed. At the present state of our knowledge 
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TABLE IV.—DURATION OF SURVIVAL AFTER SUCCESSFUL RESECTION OF LUNG FOR 
PRIMARY CANCER* 
Collected Series - a 
Pre- ade 
| oper-| | tot type | Date | without | Living 
| Age | Sttve | Loca | tones y} ‘ate | evidence] Wit Date : 
Case ws dura- | tion in- . x ° of metas- Cc 
mee Surgeon ¢ pa- tion of] of tu- |volved| Histology opera-| opera- ~~ tasis, ane Cause of death : 
tent | symp-| mor**|  ¢ tiont | tion “nary last 
| toms date date 
| | mos. 
I W. E. Adams | 58 9 Ss L.U. | Squamous cell | P Feb. ’38/Nov., 738 Nov., 38} General peritonitis, _ “i 
} gangrenous appendix 
2 | Idem | 42 4 |S R.M. | Squamous cell P | Jan. ’37|Aug., "39 “Va 
3 | R. C. Brock 50 12 | L.L. | Oat cell | P| Mar. ’39/Aug., ’39 | 
4 | H. Brunn | 39 | 12 | Ss ne. i of the L_|Nov., ’38|Aug., ’39 | | m 
r L. ung 3 
5 | A. Ceballos << 24 | P L.L. | Bronchus L_|Nov., ’35/Aug., ’36/Sept., ’36|Oct., 36 | Pulmonary hemorrhage — 
epithelioma 3 
ra 6 | Idem | re I | P R.L. | Early cancer L_INov., ’36)Sept., ’30 
a, 4 Idem | a | 4 Epithelioma L_ |May, ’37/Oct., ’37 |\Dec., ’37| Recurrence in mediastinum ae 
7 8 | E. D. Churchill 54 12 | R.L. | Bronchus L_ |Apr., ’35|May, ’30 | _— 
| epidermoid 3 
9 | Idem | om 6 | L.L. | Bronchus P |Apr., ’36 June, 38} Metastasis pe 
| epidermoid 3 
“ro | Idem | 3 | © | R.M. | Bronchus P |May, ’37|Sept., "30 sa 
| epidermoid 3 
= | Idem 7 ra | 12 R.L. | Bronchus L_ |May, ’34 June, ’35| Cerebral metastasis poe 
| } epidermoid P 
” a8 | Idem rs 12 R.L. | Adenocarci- L_ jJan., ’36 Apr., ’36| Widespread metastasis a 
noma 
ae Cae LG; BA ee , a. 
13. | Idem 43 | 6 | R.L. | Adenocarci- P (|Oct., ’36\Jan., ’30 4 
noma 
14 ‘ae 38 | 12 R.M. | Adenocarci- L_ |July, ’36|/Feb., ’30 * 
} noma onesie 
SS ee Se: & 
15 | Idem 44 6 L.L. | Adenocarci- L_ |Aug., ’34 Dec., ’34} Generalized metastases, i 
noma including brain — 
16 | Idem - 6 R.U. | Bronchus P |May, ’39/Sept., ’30 " 
epidermoid 
17 F.S Dolley and | _ : , - 
| J.C. Jones 48 4 S R.L. | Cancer P j|Jan., ’37|Aug., ’39 
18 | Idem | 3 S L.L. | Cancer P_ |Jan., ’39/Aug., ’30 “a” 
19 | Idem 52 5 | P | R.M. | Cancer P_ |May, ’39/Aug., ’30 eee 
20 |S. O. Freed- 4 a4 3 R.L. | Adenocarci- P_ |Aug., ’36/Apr., ’37|/July, ’37/Apr., ’38| Pleural recurrence, rt; ae 
lander noma metastasis to left lung 48 
21 | Idem ¥ 33 8s | Ss L.U. | Adenocarci- P_ |Feb., ’38|Sept., ’30 
| noma — 
22 | H.K Gray a | 2 | Ss L.U. | Adenocarcino- P_ |Sept., ’37|/Sept., ’39 _ 
| ma grade II ie 
23 | Idem re a2 9 R.L. | Adenocarcino- P_ |Sept., ’38 Dec., ’38| Multiple abscesses in left - 
| | ma grade I lung; right empyema 
24 | Idem 9 4s | ? S R.U. r= el L_ |May, ’39|Sept., ’30 “- 
| | | ma gr. LV 
25 | J. Holst as | we} | U_ | Cancer L_ |Feb., ’36|Jan., ’30 52 
26 | R. M. Janes 40 | | P | R.U. | Canceractively| L po 36 July, ’36| Cerebral metastasis a. 
| growing 53 
27 | Idem 32 eis Epidermoid L \July, ’38/June, ’39 —— 
| cancer 54 
28 | Idem 52 | ss | $§ Anoplastic L_ (|Oct., ’38)Aug., ’39 | — 
| cancer } | | 55 
29 | R. Nissen | 48 | 36 | P R.L. | Epidermoid | En. pare, —™. 's | 
cancer 
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TABLE IV.—DURATION OF SURVIVAL AFTER SUCCESSFUL RESECTION OF LUNG FOR 
PRIMARY CANCER*—Continued 
__Collected Series _ 



























































































































































Pre- se 
ative | Loca- | Lob z Dat without = 
ative | Loca- | Lobes y ate "ie wi 
Cue Surgeon Bd dura-| tion | in- Histolo of “ amen — x Cause of death 
no. 8 don tion of} of tu- |volved By opera-| opera- rec tasis, death 
. symp-| mor**| f tiont tion “any last 
toms debe date 
mos. 
30 | R. Nissen 69 4 Ss R.U. | Small cell L_|Dec., ’35|Mar., ’36 ? ? ? metastasis 
} cancer 
31 | W.R. Rienhoff 26 18 S Adenocarci- P_ |Nov.,’33} 1939 
noma 
32 Idem 69 L P |Jan., ’35 \Apr., ’35| Metastasis to brain 
33 | Idem 44 6 S L Squamous cell P |Mar.,’3s5| 10390 
cancer 
34 Idem 47 R.U. | Alveolar cell P_ |Aug., ’35 Feb., ’36| Metastasis to media- 
4 cancer stinum 
R.L. 
35 | Idem 65 18 R.L. | Adenocarci- P_ |Apr., ’36 Sept., ’36| Recurrence in pleural 
noma cavity 
36 | Idem 50 12 S Adenocarci- P |Dec., ’36 1938 | Metastasis to right lung 
noma 
37 Idem 50 Squamous cell P_ |Feb., ’37| 1039 
cancer 
38 | Idem 62 4 R.M. | Adenocarci- P ({Oct., ’38 May, ’39| Coronary thrombosis 
noma ? metastasis 
39 | Idem 58 S R Oct., ’38] 109390 
40 | Idem 65 S Squamous cell Mar., 37] 19390 
cancer 
41 | Idem 45 6 S R_ | Squamous cell P |Apr., ’37] 1939 
cancer 
42 | Idem 48 6 S R P_ |Nov., 37] 10390 
43 | Idem 50 12 S R.U. | Squamous cell P_ |Sept.,’38} 1030 
cancer 
44 | Idem 64 S L Squamous cell P_ |Mar., ’39 Sept., ’39] Primary cancer of colon, 
cancer not associated with 
primary cancer of lung 
45 | Idem 40 S R.L. | Squamous cell P_ jJuly, ’30} 1039 
& M.| cancer 
46 | Idem 30 S R.L. | Squamous cell P_ |July, ’39| 1030 
& M.| cancer 
47 | J. E. Strode 55 P L.L. | Cancer June, ’37|Feb., ’30 
48 | J. Alexander 39 48 S R.L. | Adenocarci- Mar., ’35|Sept., ’39 
4 noma 
C. Haight 
49 | Idem 38 3 S L.U. | Squamous cell P_ {Sept., ’36 Jan., 7390 ? 
cancer gr. III 
50 | Idem 55 2 P L.U. | Medullary can-| P {Mar., ’37 Aug., ’37} Pneumonia, probable 
& L.| cer grade IV metastasis in spine, 
no autopsy 
SI Idem 17 S L.U. amt P_ |Apr., ’37|June, ’390 
noma, gr. 
52 | Idem 41 10 S R.L. | Squamous cell P_ /|Feb., ’38|Mar., ’30 | 
grade 
53 | Idem 55 4 P L.U. | Medullary can-| P |July, ’38 May, ’39 
cer grade III 
54 Idem 58 6 S L.U. | Medullary P_ |June, ’39/Sept., ’30 
& L. | squamous cell 
55 | Idem 53 24 P L.L be ae L_ |Mar., ’37 Nov., ’37| Recurrence—multiple 
cystadenocar- 
* cinoma 
* grade II 
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TABLE IV.—DURATION OF SURVIVAL AFTER SUCCESSFUL RESECTION OF LUNG FOR 
PRIMARY CANCER*—Concluded 


Collected Series 



































































































































—. | Living | Living 
Age | ative Loca- | Lobes Type | Date — with Dat 
Case S " an _| dura-| tion | in- Histolo, of ° of aa 0 metas- ~ c vo 
no. —— see tion of| of tu- |volved ®Y | opera-| opera- |° boom S| tasis, Pn ause of deat! 
symp-| mor*/ f tiont tion or” last vies 
toms ast date 
| date 
mos. 

56 | F. L. Conklin 47 2 P | R.U. | Adenocarci- P_ |Feb., ’390 July, ’39| Primary carcinoma right 
noma lung with metastasis to 
| } right chest wall 

57 | Idem | 46 6 S R.M. | Adenocarci- | P_ |Aug., ’38/Sept., 39 

noma | 
58 | R. F. Bowers | s2 | 6] S | L.L. | Epidermoid | P jjuly, ’37|Oct., '30| | 
ae ! | cancer 
Author’s Series 
Pre- Pa 
oper Living | Living 
Age | ative Loca- | Lobes a a Date culties with Dat 
Case S of na-| dura-| tion | in- Histolo ° of | fmetas| metas- 7 Ca f death 
no. orem rh ard tion of | of tu- |volved SY | opera-| opera- pon ag tasis, death use Of deat: 
. symp-| mor**| f tiont | tion ry last si 
toms date date 
mos. 
1 | R. H. Overholt 33 4 S R.U. | Cancer un- P_|Nov., ’33/Sept., ’30 
L.M. | classified 
2 | Idem 45 4 Ss L.U. | Cancer simplex May, ’34|June, ’30 
3 | Idem 59 24 S U. | Cancer simplex Aug., ’35 Mar., ’36| Psychosis, autopsy nega- 
tive for malignancy 
4 | Idem 45 5 S L.U. | Epidermoid P_ |May, ’36/Aug., ’39 
cancer 
s | Idem 56 I S LP Oat cellcancer| P _  /|Sept., ’36 Feb., ’37| Metastasis to liver 
6 | Idem 45 48 S L.U. | Small cell P |Jan., ’37|June, ’39 
cancer 
7 | Idem 45 13 S R.M. | Epidermoid P_ |June, ’37|May, ’39 
cancer 
8 | Idem 51 6 S R.L. | Epidermoid P_|Nov., ’37 Jan., ’39| Pneumonia, no autopsy 
cancer 
grade IT 
9 | Idem 53 I P R.L. | Adenocarci- L_ |Dec., ’37/Sept., ’39 
noma 
10 | Idem 53 12 P L.U. | Adenocarci- P_ /Apr., ’38|Sept., ’39 
noma 
1r | Idem | 34 12 P L.U. | Cancer simplex} _P /|May, 38|July, ’39 
12 | Idem | 18 II P R.M. | Adenocarci- P /|Jan., ’39|Sept., "39 | | 
&L noma | | 























*All patients showing mediastinal glandular involvement or other evidences of extrapulmonary extension at the time of operation, or patients 


dying within three months of operation, have not been included. 
**S, stem bronchus; P, peripheral. 
tLobes involved: R or L—right or left; U, upper; M, middle; L, lower. 
TP, pneumonectomy; L, lobectomy. 


there should be no dispute about recommenda- 
tions for patients suffering from cancer confined 
solely to the lung. In a perusal of the literature 
on the subject I find not a single supporter for the 
use of either deep roentgen or radium therapy in 
the so called operable case. Radiologists are in 
agreement that most primary bronchiogenic tu- 
mors are highly radioresistant. The results of 


such treatment have been disappointing although 
there is an occasional rare exception. Cure by 
radiation has never been claimed. Graham states 
that he has not been able to find record of a single 
authenticated 5 year cure. Edwards and Brock 
and Cann, each of whom has had a large ex- 
perience in the use of intrabronchial radon im- 
plantation, do not recommend radiation in any 
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form for the operable lesion. There is no justi- 
fication for delaying a decision regarding oper- 
ability until roentgenotherapy has been tried. 

It is beyond the scope of this paper to discuss 
the management of the inoperable case. However, 
it has been our experience that not infrequently 
the ill effects of roentgenotherapy overshadow its 
benefits. In the presence of superimposed infec- 
tion, roentgenotherapy often aggravates symp- 
toms and may actually do the patient harm. In 
13 patients so treated the average duration of life 
was 5.6 months; whereas in 26 cases in which no 
treatment was given, the average survival from 
diagnosis to death was 8 months. At the present 
time we are giving radiation only to those in- 
operable lesions which are causing severe pain and 
those which do not show evidence of an associated 
pulmonary suppuration. 

Immediate decision regarding operability ts essen- 
tial. In the reported series of cases in which the 
diagnosis was made during life, the interval be- 
tween the first symptom and death was relatively 
short. In the series reported by Jaffé, the period 
extended approximately 5 months. Koletsky re- 
ported 8.9 months, and Frissell and Knox 7.5 
months. In our own series, the average interval 
from the first appearance of symptoms to diagno- 
sis was 11.6 months. It is obvious that time is 
an important factor. The first steps should be 
immediate diagnostic tissue verification and eval- 
uation of operability. Both of these steps are 
surgical. Therefore, carcinoma of the lung is a 
surgical disease until proved otherwise. 


DIAGNOSTIC PROCEDURES 


Abnormal physical signs associated with early 
pulmonary malignancy are either absent or are 
so variable that they lack significance. The signs 
in stem bronchus lesions are essentially those of 
bronchial occlusion or of a superimposed infection. 
Chest roentgenograms have already been referred 
to as important in furnishing presumptive evi- 
dence. Bronchography may be helpful in cases in 
which the lesion is beyond the range of bron- 
choscopic visibility. A bronchial defect may be 
demonstrated and the relation of the suspicious 
area to all segments of the lung may be shown 
more clearly. 

Before recommending thoracic exploration for 
suspected malignancy it is highly desirable that 
tissue be obtained and the diagnosis verified his- 
tologically. Three possible methods of obtaining 
tissue from the primary lesion are available: 

1. Bronchoscopy has yielded tissue for biopsy 
in 72 per cent of all cases examined by this method. 
Since the majority of lesions are found within the 
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Fig. 3. -Outline of stem bronchi in 4 cases of inoperable 
bronchiogenic cancer. Mr. W. T., age 41. Carcinoma 
simplex, grade II; carina widened; fixation left main stem 
bronchus. Mr. W. S., age 44. Tumor originated in right 
upper lobe bronchus with extension up the wall of trachea. 
Epidermoid, grade II. Mrs. A. M., age 62. Carcinoma 
simplex. Originated in medial wall of right lower lobe 
bronchus; mediastinal gland enlarged; trachea fixed; pleu- 
ral fluid contained malignant cells. Mrs. M. F., age 47. 
Lesion originated in left lower lobe bronchus with extension 
of growth through to right lower lobe bronchus. Carcinoma 
simplex. 
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range of bronchoscopic visibility, this procedure 
becomes the most important diagnostic method 
at our disposal. Two other reasons make broncho- 
scopy invaluable. First, a diagnosis can be made 


TABLE V.—LATE SURVIVAL AFTER SUCCESSFUL 
RESECTION OF LUNG FOR PRIMARY CAR- 
CINOMA* 

Author’s and collected cases (Summary of Table 4) 
70 patients 


Pneumonec- 






























































Lobectomy tomy Total 

No. boon No ps No on 
Living - 56 35 3 Ss 45 } 64 
‘Living with metastasis | o | o | « | 2] 2 | 2 
‘Died of metastasis = 8 ai | x 21 19 os 
‘Died of other causes mn ry | “e 5 10 5 8 
Total 18 | 00 52 a es ; = ‘ 





*Benign tumors, sarcoma, or metastatic malignancy have not been 
included. Cases showing mediastinal glandular involvement at operation 
and patients dying within 3 months of operation have been omitted. 

Longest survival without evidence of metastasis—s years and 9 
months; 19 patients have lived over 2 years. 

Average postoperative period of living cases—1 year and 11 months. 
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Fig. 4. Roentgenogram in early case of primary car- 
cinoma situated in right middle lobe bronchus. The area of 
density below and lateral to the hilum was caused by ate- 
lectasis in 1 segment of the middle lobe. The tumor here 
was not over the size of a lima bean and failed to cast a 
shadow distinguishable from the atelectatic shadow. See 
diagram of Mrs. S. B. in Figure 2. Bronchoscopy positive. 
Lesion—epidermoid carcinoma. Right pneumonectomy 
performed June, 1937. 


earlier by this method than by any other. A 
lesion too small to occlude the bronchus and pro- 
duce roentgenographic changes may be seen 
bronchoscopically. Second, it is by far the safest 
method of securing a biopsy in stem bronchus 
lesions (Figs. 1 and 2). 

2. Examination of the sputum for malignant 
tissue. When bronchoscopy fails to provide tissue, 
a careful search of the sputum for malignant cells 
may be fruitful. Dudgeon and Wrigley and later 
Barret described a wet-film method which led to 
a correct diagnosis of pulmonary malignancy in 
20 of 26 cases, all verified by autopsy. By using 
Dudgeon and Wrigley’s technique, Dr. W. R. 
Rumel and Dr. Shields Warren have found malig- 
nant cells in the sputum of several proved cases 
of carcinoma in the author’s series. It has not 
been possible to classify the cells as to type. Al- 
though these examinations have been made rou- 
tinely during the past year, the test has been of 
practical value to us in only 1 case. Other 
times when malignant cells were found in prepara- 
tions from sputa, the lesions were inoperable or 
tissue for biopsy had been obtained bronchoscop- 
ically. From our experience so far with this method 


we are led to believe that the high incidence of 
diagnostic verification found by Dudgeon and 
Wrigley was due to the large number of far ad- 
vanced cases coming under their observation. 
Whether examination of the sputum for malig- 
nant cells will become valuable in the very early 
cases remains to be determined. 

3. Tissue obtained by thoracentesis and lung 
puncture. The experience of Craver and Binkley 
in aspiration biopsy of lung cancer has recently 
been published. It is difficult to be convinced 
that this method is practical in the operable case. 
A positive aspiration in such a case calls for sur- 
gical exploration. A negative aspiration does not 
disprove cancer, and therefore thoracic explora- 
tion is also indicated. Needling the tumor trans- 
pleurally cannot be devoid of danger, as suppura- 
tion of the involved lung is a common associated 
condition. A dissemination of the infection might 
complicate the situation enough to preclude safe 
resection. One patient came to us with an empy- 
ema which followed repeated attempts at thoracic 
aspiration. This complication was a determining 
factor in the patient’s inability to survive pneu- 
monectomy. 

EVIDENCES OF INOPERABILITY 

Before rendering a verdict of “inoperable,” 
one would prefer to have histological verification 
that the growth has invaded tissues outside the 
lung. This is not possible in many instances. The 
following criteria for inoperability have been used: 

A. Rejected on bronchoscopic evidence. (1) Frozen 
mediastinum as determined bronchoscopically, 
unless fixation is interpreted as being due to pre- 
vious disease. Widening of the carina, per se, is 
not positive evidence of malignant involvement of 
glands within the bifurcation. In 1 of our cases 
a mass of enlarged glands which widened the 
carina did not contain tumor cells but was inflam- 
matory. It must be admitted, however, that most 
patients who show widening of the carina do 
have involved mediastinal glands (Fig. 3, Mr. W. 
T.); (2) tracheal extension which occurred 3 times 
in our series (Fig. 3, Mr. W. S.); and (3) implanta- 
tion of growth in contralateral bronchus (1 pa- 
tient), (Fig. 3, Mrs. M. F.). 

B. Rejected on roentgenographic evidence. (1) 
Bilaterally widened mediastinal shadow as shown 
by roentgenogram with obvious glandular in- 
volvement. Unilateral intensified hilar shadow or 
enlarged hilar glands are found so frequently in 
operable lesions that they do not necessarily spell 
inoperability. Usually a paralyzed diaphragm 
means mediastinal infiltration with involvement 
of the phrenic nerve. A paralyzed diaphragm was 
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Fig. 5. 


Roentgenograms in early primary carcinoma in- 
volving the left upper lobe bronchus at the point of its 
division. The lingual branch was completely occluded and 
other branches partially so. See diagram, Mrs. E. H. in 


Figure 1. Note emphysematous character of portion of 
upper lobe with atelectasis of lingual portion shown best 


found in 1 patient coming under observation who 
died from the effects of pulmonary suppuration. 
The autopsy showed no involvement of the phrenic 
nerve by the malignant process. (2) Metastasis 
to bones, as found in skeletal roentgenograms. 
Solitary lesions of questionable identity have 
been biopsied if accessible. In 1 patient sur- 
gery was almost denied because of supposed 
metastasis to a rib. Tumor cells were not found 
in the biopsied rib. Pneumonectomy was carried 
out and the patient has lived 5% years and is 
still well. 

C. Rejected on discovery of distal malignant cells 
elsewhere. (1) Cervical glands positive on biopsy; 
(2) malignant cells in aspirated pleural fluid. 
Usually pleural effusion develops in the later stages 
and is a bad omen (Fig. 3, Mrs. A.M.). Pleural 
fluid was found in but 1 operable case in our series; 
and (3) pleural metastasis demonstrated by 
thoracoscopic examination. It is significant that 
the operability rate in this series has been higher 
than in any other reported series of cases, yet the 
average duration of symptoms is longer. The 
duration of the first symptom to diagnosis was 
15.6 months in the operable group, and 11.5 
months in the entire series. This emphasizes the 
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in lateral exposure. The bronchoscopic examination was 


positive, the biopsy showing carcinoma simplex. Left 
pneumonectomy was done in May, 1934. Over 5 years 
after operation was performed the patient is living and 
well. (From Overholt and Rumel (13). Courtesy of pub- 
lishers of J. Lancet.) 


importance of a thoracic surgical evaluation of 
operability. 

It is frequently difficult to appraise the patient’s 
general condition due to constitutional effects of 
an associated infection in the lung. Prolonged 
fever and weakness resulting from pulmonary 
suppuration need not necessarily contra-indicate 
operation. Frequently, improvement can be ef- 
fected by bronchoscopic dilatation and improved 
internal drainage. Gradual deflation of the lung 
by a preliminary period of pneumothorax may 
greatly enhance a patient’s chance of withstand- 
ing pneumonectomy. It must be remembered 
that the excision of tumor also removes the septic 
reservoir entirely, thereby ridding the host of 
both conditions. 

However, some patients may also be considered 
inoperable on the basis of insufficient pulmonary 
reserve. A small tumor producing a “ball-valve” 
effect in a stem bronchus may reduce the vital 
capacity to the point of dyspnea at rest. Emphy- 
sema of an entire lung is not tolerated as well as 
the loss of the lung itself. Periodic dyspnea due 
to bronchospasm induced by the irritation of the 
tumor may also be misleading in an appraisal of 
ability to tolerate pneumonectomy. 
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Fig. 6. Roentgenogram of chest (Mrs. E. H.) 5 years 
and 1 month after left pneumonectomy. Note density and 
diminished area of left hemithorax. Thoracoplasty was 
not performed. (Overholt (12). Courtesy of publishers of 
J. Connecticut State Medical Society.) 


RESULTS OF CLINICAL EXAMINATION AND 
DISPOSITION OF CASES 
During the past 6 years 104 patients have been 
studied in whom a diagnosis of primary malignan- 





cy of the lung has been made. Fifty-one or prac- 
tically one-half of the total number were free of 
clinical evidence of metastasis when coming under 
observation. One patient was treated by broncho- 
scopic fulguration; 2 patients refused thoracic 
exploration; 48 patients were explored and 21 
were found suitable for resection. This places the 
operability rate at 21 per cent for the entire group 
which includes both verified and suspected cases. 
Operability in the group verified histologically, 
even including those in whom the disease was 
determined for the first time at autopsy, was 27 
per cent. 

In Table I certain data concerning the entire 
group is summarized. It seems encouraging that 
it was possible during life to obtain tissue for 
histological verification in 92 per cent of the veri- 
fied group and in 72 per cent of the entire group. 
Tissue was not obtained until after death in 6 
cases and the disease was suspected in 4 of these. 
Two patients, 1 with brain tumor and 1 with 
pericardial invasion, died after presenting symp- 
toms referable only to metastatic disease. Our 
experience, therefore, is much more encouraging 
than that of Hochberg and Lederer who state 
that 21.7 per cent of their patients came under 
observation with initial symptoms attributable to 
metastatic disease. 

In Table II are summarized the results of 
thoracic exploration in 52 patients in whom 


x 


Fig. 7. Photograph of Mrs. E. H., now age 50. Left pneumonectomy was per- 
formed in May, 1934, for carcinoma simplex involving left upper lobe bronchus 
(Figs. 1, 5, and 6). When examined on June 28, 1939, patient reported that she was 
symptom free since leaving the hospital, had not spent a day in bed because of ill- 
ness, and was doing all her own housework. Note lack of deformity and general state 
of nutrition. (Overholt (12). Courtesy of publishers of J. Connecticut State Medi- 


cal Society.) 
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primary malignancy was suspected or verified. 
There were 26 patients in each group. In 13 of 
the verified cases exploration revealed extrapul- 
monary extension and the operation was concluded. 
In 1 other patient mediastinal involvement was 
determined after resection. Operability in the 
verified group was therefore 46 per cent rather 
than 50 percent. Fourteen patients in the unveri- 
fied group were considered unsuitable for resection 
after exposure of the hilum and mediastinum. In 
7 instances it was possible to obtain tissue from 
the lung or mediastinum for diagnostic confirma- 
tion. In an equal number it was considered unsafe 
to remove tissue for microscopic study. These 
patients remain in the unverified group. 

One of the most difficult problems confronting 
the thoracic surgeon presents itself during explora- 
tion in cases of suspected malignancy when one’s 
decision regarding pneumonectomy is not fortified 
by previous tissue diagnosis. This situation arises 
chiefly in regard to the peripheral type of neo- 
plasm. It has been considered safer to rely upon 
clinical features, gross appearance, and palpation 
rather than to resort to biopsy of the primary 
lesion during exploration. Pneumonotomy or 
even attempts at aspiration are likely to result 
in contamination of the hemithoracic space and 
mediastinum which is a complication definitely 
to be avoided in the safe performance of pneu- 
monectomy. In 8 instances a lobe or an entire 
lung was removed on presumptive evidence alone 
and carcinoma was found in all removed speci- 
mens. In exploring the chests of 4 patients in 
whom a presumptive diagnosis of carcinoma had 
been made, other conditions were found and cor- 
rective surgical treatment was given. Two cases 
of extensive pulmonary suppuration, thought to 
be engrafted upon a malignant process, were 
successfully treated by pneumonectomy. One pa- 
tient who developed a dry irritative cough with 
attacks of hemoptysis was found to have a solitary 
mass in the mid-lung field resembling a peripheral 
type of neoplasm. Exploration revealed a deeply 
situated interlobar empyema which healed follow- 
ing drainage. Another patient had chronic cough, 
pulmonary hemorrhages, and an atelectatic upper 
lobe, which developed sometime after a strep- 
tococcus sore throat and pneumonia. The roent- 
genogram was typically that of a stem bronchus 
carcinoma with upper lobe atelectasis. Explora- 
tion revealed evidences of a postinflammatory 
fibrosis of the upper lobe with constriction at the 
hilum. Mobilization of the upper lobe and release 
of scar above the hilum was followed by a disap- 
pearance of all symptoms and a re-expansion of 
the lobe. 
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Eleven of the 17 patients treated by pneu- 
monectomy and 3 of the 4 treated by lobectomy 
survived the operation. Two of the latter have 
since died of recurrences. Both of these patients 
were treated early in our experience, and pneu- 
monectomy would have been the procedure se- 
lected for them if they had come under obser- 
vation at a later time. One patient treated by 
lobectomy is still living without evidence of re- 
currence 1 year and 8 months since the operation. 

Survival rates among the group treated by 
pneumonectomy have been better. One patient 
died of recurrence 4 months after operation and 
2 other patients have since died but not of cancer. 
In 1 patient autopsy failed to reveal any trace of 
recurrence. Another patient was examined 10 
months after operation and no evidence of recur- 
rence was discernible, but a few weeks later 
pneumonia developed which terminated fatally. 
Postmortem examination was not done. 

Survival rates do not necessarily tell the whole 
story nor does the percentage of cases accepted 
for surgical treatment. A theoretical cure rate 
for this group was computed by subtracting all 
those cases subsequently shown to have had 
metastasis, whether manifest at operation or not, 
and by adding operative deaths in which it was 
shown at autopsy that metastatic disease was not 
present. This computation is shown in Table ITI. 
It has been found that 14 per cent of the total 
number of cases did not have extension of the 
growth beyond the lung at the time surgical 
treatment was instituted. 

Nine patients, 1 a lobectomy case and 8 pneu- 
monectomies, who once suffered from primary 
malignancy of the lung, are now living and well 
without evidence of recurrence. Activities have 
not been restricted and all but 2 patients are 
carrying on with the same work previously done. 
Two patients have passed the 5 year mark and 
another is in his fourth year (Figs. 5, 6, 7, and 
Table IV). 

The rather low incidence of recurrence in those 
patients surviving pneumonectomy seems defi- 
nitely encouraging. Since insufficient time has 
elapsed for the experience of any one individual 
to reach significant proportions, all surgeons who 
have reported on the successful performance of 
pneumonectomy for carcinoma were sent a ques- 
tionnaire concerning follow-up data. The ques- 
tionnaire was answered by 23 surgeons. The 
collected data on reported and personal cases are 
shown in Tables IV and V. The questionnaire 
related only to patients who were free from 
mediastinal glandular involvement or other evi- 
dences of extrapulmonary extension at the time of 
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operation, and to those who survived for more 
than 3 months after operation. A total of 58 
cases was included in the responses to the ques- 
tionnaire. Summarizing collected data and our 
own experience, we found that 45 of a total of 70 
patients are still living and free of disease. Nine- 
teen patients succumbed to metastatic disease. In 
5 patients death was reported to be due to other 
causes. Of the 19 who died of metastatic disease, 
8 followed lobectomy. It is significant that in the 
pneumonectomy group of 52 cases, only 11 pa- 
tients have since died of recurrence. The survey 
reveals that 64 per cent of all patients who were 
treated before the advent of metastasis and who 
survived operation have continued to live for 
variable periods of time up to 5% years without 
evidence of recurrence. 


SUMMARY 


1. The medical profession should become in- 
terested in primary carcinoma of the lung, first 
because it is a common disease, and second be- 
cause curative treatment is available to those 
whose disease is still local in its extent. 

2. An optimistic attitude as to the future seems 
justified for the following reasons: (a) Early warn- 
ing symptoms do occur in the majority of cases; 
(b) early lesions may be suspected after roent- 
genographic examination, as the lung fields lend 
themselves well to contrasting shadows either of 
the tumor or of atelectasis; (c) three-fourths of all 
primary lung tumors are situated in the stem 
bronchi, and are therefore accessible to broncho- 
scopic visualization and biopsy. 

3. Ina period shorter than a decade of surgical 
treatment, operability has surpassed that of the 
esophagus and possibly the stomach. In a series 
of 104 cases, 21 per cent of the lesions were con- 
sidered resectable and surgical treatment was car- 
ried out. The theoretical cure rate in this series 


of patients has been computed to be 14 per cent. 
Eleven per cent of the verified cases have lived 
following surgical resection for varying periods of 
time up to 5 years and 1o months without evi- 
dence of recurrence. 


BIBLIOGRAPHY 


1. Barret, N. R. Examination of the sputum for malig- 
nant cells and particles of malignant tissue. J. 
Thoracic Surg., 1938, 8: 169. 

2. Brock, R. C., and Cann, R. J. Experiences with the 
use of intrabronchial radon in the treatment of 
bronchial carcinoma. Guy’s Hosp. Rep., 1938, 
88: 371-391. 

3. CRAVER, L. F., and BInKLey, J. S. Aspiration biopsy 
of tumors of the lung. J. Thoracic Surg., 1939, 
8: 436-461. 

4. DupcEon, L. S., and Wrictey, C. H. On the demon- 
stration of particles of malignant growth in the 
sputum by means of the wet film method. J. 
Laryngol. & Otol., 1935, 50: 752. 

5. Epwarps, A. Tupor. Malignant disease of the lung. 
J. Thoracic Surg., 1934, 4: 107. 

6. FRisseLL, Lewis F., and Knox, LEILA CHARLETON. 
Primary carcinoma of the lung. Am. J. Cancer, 
1937, 30: 219. 

7. GRAHAM, Evarts A. Primary carcinoma of the lung 
or bronchus. Ann. Surg., 1936, 103: I-11. 

8. HocuBerc, L. A., and LEDERER, M. Early manifesta- 
tions of primary carcinoma of the lung. Arch. Int. 
Med., 1939, 63: 80-99. 

g. Jarré, R. H. The primary carcinoma of the lung. J. 
Lab. & Clin. Med., 1935, 20: 1227. 

10. KoLetsky, Stmon. Primary carcinoma of the lung. 
Arch. Int. Med., 1938, 62: 636. 

11. Ocrtvie, W.H. Cancer of the stomach. Surg., Gynec. 
& Obst., 1939, 68: 295. 

12. OVERHOLT, RicHAaRD H. Clinical studies and treat- 
ment of primary carcinoma of the lung. J. Con- 
necticut State M. Soc., 1938, 2: 122-126. 

13. OVERHOLT, RicHARD H., and RuMEL, WILLIAM Ray. 
Clinical studies of primary carcinoma of the lung: 
An analysis of 70 cases, 20 of which were treated 
by pneumonectomy or lobectomy. J. Lancet, 1930, 


59: 155. 
14. WESTERMARK, Nits. On bronchostenosis—a roent- 
genological study. Acta Radiol., 1938, 19: 313-336. 














POSTOPERATIVE PULMONARY COMPLICATIONS 


DANIEL C. ELKIN, M.D., F.A.C.S., Atlanta, Georgia 


HE appraisal of surgery by its final at- 

tainments has long claimed the atten- 

tion of the American College of Sur- 

geons. To this body should go much 
of the credit for the improvement of surgery 
in this country, through constantly stressing the 
value of end-result studies. Evaluation of statis- 
tical data obtained in this manner has called 
attention to sequela and complications which so 
often mark the difference between success and 
failure of an operation. All this has led to more 
intelligent efforts to reduce these complications by 
better pre-operative preparation, improvements 
in anesthetics and their administration, meticu- 
lous care in the elimination of operative trauma, 
and closer attention to the patient throughout the 
convalescent period. 

Of all the complications which beset the sur- 
geon, those involving the lungs are among the 
most common; the morbidity from this cause alone 
is about 3 percent. This in itself is serious enough 
but is even more alarming when one realizes that 
about 4o per cent of those patients die. In opera- 
tions upon the upper abdomen the morbidity for 
serious pulmonary sequele is about ro per cent. 
Consequences of so frequent and serious a nature 
demand the efforts of all surgeons in bringing 
about methods for their prevention and cure. 

Etiology. Numerous etiological factors have 
been proposed to account for pulmonary lesions 
which follow operation, and it is probable that any 
of these, or a combination of them, is responsible. 
The 2 most commonly supported views, and the 
2 causing most controversy are (1) that anesthe- 
sia, with aspiration of infected material, is the 
cause of most pulmonary complications, and (2) 
that emboli, either sterile or infected, are respon- 
sible. Other factors, such as decreased respira- 
tory excursions, abolition of the cough reflex, 
and a lowered resistance must be considered. 

The embolic theory, which Cutler has ably ad- 
vocated and frequently emphasized, is based upon 
well established clinical and experimental evi- 
dence. With every wound thrombosis inevitably 
occurs as a natural phenomenon. That thrombi 
sometime break off and reach the lung is to be 
expected. Frequently they are so small or few in 
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number that no symptoms result. When larger 
emboli block the pulmonary circulation infarction 
occurs, and upon the size and number of the 
emboli and upon the amount and virulence of 
infected material carried with it will depend the 
extent and nature of the pulmonary disorder. 

The fact that pulmonary complications follow 
operations performed under local anesthesia with 
almost the same frequency as those done under 
general anesthesia, is additional evidence of the 
réle of infarction as an etiological agent. More- 
over, the experimental production of pulmonary 
lesions by infarction is easily accomplished, while 
the production of pneumonia by the bronchial 
route is notoriously difficult. Since large amounts 
of infected material are aspirated with every oper- 
ation under general anesthesia, it would be logical 
to expect a greater percentage of lung infections 
if this were the means by which the infection is 
produced. The abrupt onset in most pulmonary 
lesions, particularly those that occur 8 or 10 days 
after operation, point to the embolic nature of the 
disease; and the same pathogenic bacteria can 
be found frequently in a lung abscess as is present 
in a septic wound elsewhere in the body. Thus it 
is seen that there is a sound and logical basis for 
those who believe that wound trauma, and that 
alone, is responsible for postoperative pulmonary 
complications. 

On the other hand, there is no doubt that in- 
fected material from the mouth and throat, as 
well as blood and vomitus, is drawn into the lungs 
of anesthetized patients. Bacteria thus implanted 
may be the cause of varying reactions in the lungs; 
this depends upon such factors as the virulence 
of the organism and the resistance of the host. 

Whipple found the pneumococcus as the most 
common inciting factor in postoperative pneu- 
monitis and type IV of this organism was most 
frequently found in the sputum. Lately Sutliff 
and Steele have confirmed these findings of a pre- 
dominance of the pneumococcus in cases of post- 
operative lung complications and stressed the 
apparent relationship of pulmonary changes to 
the pharyngeal flora. They found that “three 
patients without pathogenic organisms in the 
pharynx before or after operation had the least 
lung changes,” but in “thirteen patients with 
pathogenic organisms in the pharynx, eleven had 
postoperative pulmonary changes greater than the 
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minimum.” The findings of these and many other 
investigators indicate the importance of nasal and 
pharyngeal infection as a source of postoperative 
pulmonary complications. 

The rdle of atelectasis in the production of 
postoperative lung complications is undoubtedly 
a large one, and it has been claimed that this 
lesion is the basis of these disorders. Following 
abdominal operations, particularly high incisions, 
the absence of deep diaphragmatic breathing rap- 
idly brings about absorption of the alveolar air 
and collapse of the lower lobes. Thus a high, fixed 
diaphragm is a frequent finding after operation. 
Limitation of respiration by position or by tight 
abdominal binders and abolition of the cough 
reflex likewise predispose to atelectasis. The ac- 
cumulation of mucus and failure to expectorate it 
are hastened by these conditions, and plugging of 
the bronchi with subsequent absorption of alveo- 
lar air results. While atelectasis may not be a 
precursor of pneumonia in all cases, the stage is 
set for invasion of the lung by bacteria, and in- 
fection of varying degrees usually follows. This 
is further influenced by those factors which tend 
to lessen the patient’s resistance, such as rapid 
and excessive changes in temperature. 

While either aspiration, emboli, or atelectasis 
may appear to be the predominating factor in the 
production of postoperative pulmonary complica- 
tions, it is likely that there is an interrelation be- 
tween 2 or more causative agents. 

Symptoms and physical findings. Regardless of 
the etiology, postoperative lung disorders bear a 
striking similarity in their mode of onset and 
physical characteristics. Usually within 48 hours 
there is a rapid rise of temperature to 102 or 104 
degrees with increased pulse and respiration. Sub- 
jective symptoms are noticeably absent which 
account for the frequent failures of diagnosis. Usu- 
ally, the only complaint is a painful cough, 
malaise, and a feeling of “catching cold.” Oc- 
casionally, the onset is accompanied by pain in the 
chest and the expectoration of bloody or rusty 
sputum. 

At first the physical signs may be limited to the 
finding of rales at the lung bases, without evidence 
of consolidation, and a diagnosis of bronchitis is 
made. Roentgenograms usually show only some 
elevation of the diaphragm due to hypoventila- 
tion (3). This condition, which is alarming 
largely because of the temperature rise, usually 
subsides in 24 hours. 

However, the process may progress with a fur- 
ther rise in temperature, pulse, and respiration. 
An area of consolidation appears, usually in one of 
the lower lobes, and is confirmed by the roent- 


genographic shadow, which is often wedge-shaped. 
The physical findings are those of lobular pneu- 
monia: dullness, tubular breathing, and increased 
fremitus. Symptoms subside gradually, and the 
temperature falls by lysis, usually within 3 or 4 
days. This is the usual course, but the infection 
may spread throughout one lung, or even to the 
other side, and it is in cases of this type that death 
is most apt to occur. Likewise infection may be of 
such a type, particularly if infarction is present, as 
to lead to abscess of the lung or gangrene. These 
latter conditions are but a continuation of the 
infectious process and are to be looked for if the 
cough becomes more persistent and the tempera- 
ture continues beyond the time expected in 
ordinary bronchopneumonia. Here again roent- 
genograms are of the greatest value in diagnosis. 

While some degree of atelectasis probably exists 
in most lung complications, massive collapse of a 
lobe or even an entire lung must be considered as 
a pathological entity and should not be confused 
with pneumonia or pleural effusion. The symp- 
toms and physical findings are variable and 
depend upon the extent of lung involvement. The 
onset is usually sudden, 48 to 72 hours after opera- 
tion. There may be pain in the chest, shortness of 
breath, cyanosis, and a rapid rise in tempera- 
ture, pulse and respiration. The patient appears 
frightened, anxious, and acutely ill, or the symp- 
toms may be so mild that the condition is not 
detected unless the chest is examined. The col- 
lapsed lung is dull to percussion, the breath sounds 
are diminished or absent, and the mediastinal 
organs are displaced toward the side of the lesion. 
The roentgenograms will assist greatly in the diag- 
nosis, especially in those patients with incomplete 
deflation. The intercostal narrowing over the 
affected area can be compared to the normal side, 
and the displacement of the heart and trachea and 
the elevation of the diaphragm can be seen clearly. 


TREATMENT 


Treatment is largely directed toward preven- 
tion and elimination of the predisposing factors 
which lead to pulmonary complications. In gen- 
eral, prophylactic measures are intended (1) to 
prevent the infection of the lung by bacteria, (2) 
to minimize the circulation of emboli and their 
implantation in the lung, (3) to prevent atelec- 
tasis, and (4) to minimize shock or other factors 
whose depressing effect lowers the resistance of 
the patient. 

Inflammation of the upper respiratory tract un- 
doubtedly is a predisposing factor and no opera- 
tion, save that of emergency, should be done in 
the presence of infection in the pharynx or nasal 
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passages. Operation should be postponed for at 
least 2 weeks where there are symptoms or a re- 
cent history of coryza, tonsillitis, or bronchitis. 
If emergency operations are performed under such 
unfavorable conditions, nitrous oxide or cyclopro- 
pane is preferable to ether because they are less 
irritating to the bronchial mucosa. 

) The dissemination of emboli can in a large meas- 
ure be prevented by careful operative technique 
and postoperative care. Defects in technical sur- 
gery, such as mass ligation and strangulation of 
tissue, the use of large ligatures, and resultant 
infection, predispose to the breaking off of thrombi 
and their lodgement in the lungs. 

While the exact cause of atelectasis has not 
been determined indisputably, obstruction of a 
bronchus by a mucous plug plays an important, 
even if a secondary, réle in its production. Di- 
minished respiration and diminished ventilation 
with accumulation of bronchial secretions should 
be reduced where possible. Long periods of nar- 
cosis after operation should be avoided, and deep 
breathing, coughing, and expectoration of bron- 
chial secretions should be encouraged as soon as 
possible. The inhalation of 5 to 10 per cent carbon 
dioxide in oxygen at the end of operation and 2 or 
3 times daily in the immediate convalescent per- 
iod is the best stimulant to deep respiration. Ab- 
dominal binders should not be so tight as to in- 
hibit respiration and the patient’s position should 
be frequently changed to prevent hypoventilation. 
Opiates should be given in sufficient amounts to 
allay the pain of coughing. During the operation 
and immediately thereafter Gray advocated the 
Trendelenburg position in order to favor the grav- 
itation of secretions from the lungs. Should at- 
electasis develop, the patient should be rolled back 


and forth on the uninvolved side (4) and encour- 
aged to cough. 

Should definite pneumonia develop, whether as 
a sequel of bronchitis, infarction, or atelectasis, 
the treatment is no different from that uncom- 
plicated by operation. The use of oxygen, sul- 
fapyradine and other chemical and _ biological 
agents should be prescribed as indicated. 

Measures should always be taken to avoid ex- 
posure of the patient to sudden changes in tem- 
perature, particularly to cold and chilling. Shock 
from the trauma of operation and loss of blood 
should be minimized where possible and blood 
loss should be replaced by transfusion. Where 
circulatory failure from cardiac disability super- 
venes or is suspected, measures to correct it by 
digitalization should be carried out. It is em- 
phasized again that pulmonary complications are 
the all too frequent sequele of operations, but 
proper preparation of patients and careful atten- 
tion to the technical performance of operations 
will go far in eliminating them. 
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RELATIONSHIP OF BRONCHOSCOPY TO SURGERY OF THE 
RESPIRATORY TRACT 


JOHN D. KERNAN, M.D., New York, New York 


N dealing with bronchoscopy in its relation 
to thoracic surgery, I wish to advance the 
thesis that the 2 are as closely related as are, 
for instance, cystoscopy and genito-urinary 

surgery. The bronchoscope, of course, cannot 
take the place of surgery. It must be regarded 
merely as an instrument for more precise diag- 
nosis and at times an aid in treatment. 

If one bears in mind that the symptoms of most 
of the pulmonary diseases are much the same as 
are also the physical signs and roentgenographic 
appearances, it will be seen that differential diag- 
nosis is urgent and the importance of a direct 
inspection of the tracheobronchial tree will be 
understood at once. 

No discussion of thoracic disease is complete 
without consideration of foreign bodies in the 
food or air passages. As is known, foreign bodies 
in the tracheobronchial tree or esophagus, es- 
pecially in their secondary effects, may produce 
the symptoms of any known pulmonary disease. 
They are especially to be remembered in connec- 
tion with lung abscess. Since history, physical 
examination, and roentgenograms may all be 
negative in lung suppuration as to the presence 
of a foreign body, although such an object is 
present, a bronchoscopy is always indicated. In 
a large majority of instances the correct diagnosis 
will be made and removal will then follow. This 
will probably cure the patient. If it does not, the 
proper surgical procedure can then be adopted. 
Drainage of a lung abscess will never be suc- 
cessful as long as the foreign body remains. 

Another use of the bronchoscope in connection 
with lung suppuration is localization. In roent- 
genograms the shadows of the lobes overlap one 
another. I am quite aware that oblique and 
transverse films have greatly improved roent- 
genographic diagnosis since the days when only 
anteroposterior films were taken. Still in con- 
nection with small suppurations, even the best of 
films are at times uncertain. Then the tracing of 
the pus to its point of origin may exactly localize 
the trouble. Need I point out how such localiza- 
tion simplifies the task of the surgeon? 


Presented in the Symposium on Diseases of the Respiratory 
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Localization may be aided further by the injec- 
tion of lipiodol through the bronchoscope. 
Ordinarily lipiodol is placed by successfully 
dropping it through the larynx with the syringe. 
If it is desirable, however, to get just the right 
amount in the right place, no method is more 
successful than the use of the bronchoscope. 

Another assistance which the bronchoscopist 
may render is that of preliminary drainage. Many 
abscesses of the lung recover spontaneously with 
medical treatment and postural drainage. A cer- 
tain number again, unimproved by these meas- 
ures, will recover as soon as regular bronchoscopic 
treatments are instituted. There are, however, 
many patients with lung abscesses who will need 
external surgical drainage for their cure, no mat- 
ter how faithfully the medical treatment and 
bronchoscopic drainage are carried out. 

The internal drainage in these patients may be 
so poor that the individual is septic, racked by 
pain, and in such depressed condition as to be a 
poor surgical risk. At such times then, broncho- 
scopic drainage, repeated a few times, will relieve 
the septic condition and so improve the general 
condition of the patient as to make successful 
surgery possible. This is so particularly in the 
acute stage of lung abscesses. As is known, there 
is always necessity for surgical delay in the acute 
stage of lung abscess. Every patient should be 
bronchoscoped at once when the diagnosis is 
made. There are 2 purposes in this: first, to rule 
out a foreign body or other aspirated material, and 
second, to establish immediate drainage. The rul- 
ing out of a possible foreign body and its immed- 
iate removal, if found, need not be enlarged upon. 

The beneficial effects of prompt aspiration early 
in the evolution of a lung abscess is not so well 
understood. Following such operations as a 
tonsillectomy or other operations about the 
mouth, it has been noted by many authors that 
prompt recovery from the abscess often follows 
even 1 bronchoscopy. The explanation may be as 
follows: Such abscesses are most frequently due 
to aspiration of foreign material, either blood, 
vomitus, or bits of tonsils. I myself have removed 
a bit of tonsil, microscopically proved, from the 
lung of a patient with lung abscess following 
tonsillectomy. Many other such cases must occur. 
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It is, moreover, a matter of observation that a 
large percentage of posttonsillectomy abscesses 
recover promptly after 1 bronchoscopy. I should 
urge something even more radical. Any patient 
in whom the surgery has been about the mouth 
or in whom vomiting has occurred during opera- 
tion should have a bronchoscopic drainage before 
being removed from the operating table. 

How may the bronchoscopist be useful in con- 
nection with bronchiectasis? There is no doubt 
that many if not most cases of bronchiectasis are 
postpneumonic, due to retention of secretion in 
the bronchi which the patient is too weak to expel. 
Aspiration of this will prevent development of 
bronchiectasis. In developed cases of bron- 
chiectasis the bronchoscopist may aid in 2 ways. 
Localization and estimation of the extent of the 
bronchiectasis are most important. It frequently 
happens that because of the presence of unex- 
pelled pus, lipiodol introduced in the ordinary 
way will not enter the diseased areas. This 
difficulty may be overcome by first aspirating the 
pus through the bronchoscope and then intro- 
ducing the lipiodol, preferably under the fluoro- 
scope. This method will reveal the exact extent 
and site of the disease so the surgeon may know 
what and how much lung must be removed. 

Another thing must be considered. Frequently 
the pus of bronchiectatic cavities is most in- 
fectious. In such cases preliminary bronchoscopic 
drainage will render operation much safer by re- 
ducing the infectiousness of the pus. When an 
abscess quite full of pus is opened and there is 
compression of the lung, the pus will be expressed 
into the rest of the tracheobronchial tree. This 
may result in immediate danger of suffocation by 
drowning. If a bronchoscopist is present, this pus 
may be aspirated at once and the danger pre- 
vented. Moreover, pus spread in such a manner 
may cause postoperative infection in other parts 
of the lung, but immediate aspiration will set 
aside this danger of further infection. 

The next specific lesion of the lung in which the 
bronchoscope may be useful to the thoracic sur- 
geon is a benign tumor. Any benign tumor, 
whatever its nature, will block the bronchus in 
which it is growing as soon as it is large enough. 
The result of this will be collapse of the tributary 
lobe and, if infection occurs, abscess or bron- 
chiectasis. In the presence of such a case the 
surgeon will wish to know the cause of the ob- 
struction at once, whether foreign body, stricture, 
or tumor, and the possibility of overcoming it 
without surgery. 

If a tumor is found, a biopsy must be taken to 
settle the question of malignancy. We will sup- 


pose a benign tumor is found. Then the bronchos- 
copist must be prepared to advise as to the 
possibility of its removal bronchoscopically, and 
in this way the drainage or cure of the suppura- 
tion or the necessity of a lobectomy can be decided 
upon. The following is a case in my own ex- 
perience: 


A young man had had pulmonary hemorrhages for 3 
years. By means of a biopsy these had been shown to be 
due to a benign adenoma of the left lower lobe bronchus. 
This growth was of such a size that it blocked the bronchus, 
and as infection had occurred, the patient had an extensive 
bronchiectasis of the left lower lobe. This was considered 
so severe and extensive that a lobectomy had to be con- 
sidered. Two questions were raised. Could the growth be 
destroyed endoscopically? This was answered in the nega- 
tive and external operation was decided upon. Then the 
question arose, should a lobectomy or a total pneumonec 
tomy be undertaken? Careful examination disclosed that 
the neoplasm involved the upper lobe bronchus as well as 
the lower. This proved the necessity of a pneumonectomy. 
By means of the use of sulfanilamide and repeated broncho- 
scopic aspirations the infection was overcome to such an 
extent that-the operation was successfully carried out. 


A number of questions arise in connection with 
malignant tumors. Unfortunately, in these cases 
the diagnosis is usually made so late that the 
patient is beyond surgical help. It is only by the 
use of the bronchoscope that early diagnosis can 
be made. As a rule, a malignant tumor is sus- 
pected. It then remains for the endoscopist to 
demonstrate the location and extent of the tumor, 
and by taking a biopsy, its nature and degree of 
malignancy are determined. In patients in whom 
the growth involves the main bronchi and is intra- 
bronchial the procedure is simple. But if the 
growth has arisen in the distant parenchyma of 
the lung, the matter is much more difficult. 

In such patients the bronchi as far as can be 
seen are normal in appearance and mobility. If, 
however, any secretion, even though scant, can be 
secured from the suspected area, it may be possi- 
ble to demonstrate cancer cells. Thus an early 
lobectomy would be possible. I quote a case to 
illustrate the bronchoscopic possibilities of early 
diagnosis of lung cancer: 

In a man suspected of having a malignant tumor of the 
right lung, a small biopsy was removed from the region of 
the middle lobe opening. This was pronounced carcinoma. 
A little doubtful, the surgeon called for a second biopsy. 
This also was positive. The lung was then removed and no 
intrabronchial tumor was found, but a large carcinomatous 
gland was located in the hilum of the lung. Imagine an 
intrabronchial carcinoma so early that it could be removed 
endoscopically! 

The question most often asked the endoscopist 
is whether or not, enough uninvolved bronchus 
remains to form a suitable stump when a lobec- 
tomy or pneumonectomy has been decided upon. 
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As a rule, this question can be answered. For 
example, the neoplasm may be below the mouth 
of the upper lobe bronchus. Then if the carina is 
not distorted and the proximal tube is flexible, one 
may conclude that the upper part of the bronchus 
and the hilar glands are not involved. Under such 
conditions a suitable stump may be secured. An 
endoscopy certainly should always be done before 
a lobectomy is started. For example, the film of 
a man of 60, who was thought to have a malignant 
tumor in the left upper lobe, suggested that this 
would be a good case for lobectomy judged from 
the peripheral position. The bronchoscopy, how- 
ever, showed a large mass in the main bronchus. 
Here a total pneumonectomy was called for. 

Another field for the collaboration of endos- 
copist and thoracic surgeon is tuberculosis. Even 
so simple a procedure as a pneumothorax fre- 
quently calls for a previous bronchoscopy. At 
times the collapse of the seemingly diseased lung 
is followed by the disappointment of a continued 
positive sputum. A bronchoscopy may show ex- 
tensive bronchial disease on the other side. It 
may be said, too, that the bronchoscopist is pre- 
pared to correct, to a great extent, tuberculous 
lesions of the bronchi which may render operation 
unsafe. 

Endoscopic inspection reveals an astonishing 
number of ulcers, tumors, and strictures in 
tuberculous patients. Surely a thoracic surgeon 
before an extensive thoracoplasty, for example, 


should know the condition of the trachea and 
bronchi. Let us suppose that an operation is 
planned for the closure of cavities full of pus. It 
should be known that the bronchi leading from 
such cavities are open and that they will give free 
drainage after the operation. 

The bronchoscopist is prepared to offer some- 
thing after as well as before operation. All sur- 
geons no doubt have had bad moments when a 
weakened patient, unable to clear his lungs, 
seemed almost drowning in his own secretions. 
At such times a bronchoscopic aspiration will be 
life saving. It seems to me that every service for 
thoracic surgery should be prepared to perform 
postoperative aspiration when necessary. 

One more thing I might mention. A double 
bronchoscope has been devised through which it 
is possible to separate the air from the 2 lungs. 
This makes it possible, for instance, to estimate 
the capacity of the one lung to carry on when it is 
proposed to remove the other. I know this has 
been presented to the Society for Thoracic Sur- 
gery, yet it never seems to have aroused interest. 

It will be seen then from these remarks that the 
bronchoscope offers the thoracic surgeon possi- 
bilities of accurate localization of intrapulmon- 
ary disease, the taking of biopsies, the placing of 
lipiodol, and general and local drainage, either 
before or after operation; and I have tried to point 
out the specific application of the bronchoscope to 
the various pulmonary diseases. 
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PRINCIPLES IN THE TREATMENT OF EMPYEMA 


WILLARD VAN HAZEL, M.D., F.A.C.S., Chicago, Illinois 


HE fundamental principles in the treat- 

ment of acute empyema of the pleural 

space are often eclipsed by details of 

minor importance. Articles appearing on 
this subject are misleading when they attribute 
good results to a single point and fail to emphasize 
the adherence to principles. Details in securing a 
favorable outcome cannot be overlooked but their 
importance must be secondary to fundamentals. 
An important principle is to avoid open pneumo- 
thorax early in the course of the disease. To ignore 
it increases mortality. There is much experimental 
and clinical proof that increased pressure in one 
pleural cavity is reflected in the pressure of that 
on the opposite side. Graham and Bell working 
on the empyema commission during the World 
War stressed this point and showed that the 
mediastinum cannot be regarded as a fixed parti- 
tion. Whatever occurs to change this pressure, 
such as disease from within or operative proce- 
dures on the chest wall allowing an open pneumo- 
thorax to develop, may cause embarrassment to 
the respiration and circulation through its in- 
creased pressure in the side operated upon as well 
as a transmitted increased pressure to the sound 
side. 

Empyema is a complication and not a disease. 
Because it is a complication, the primary disease 
must be taken into account. The streptococcus, 
the pneumococcus, and the anaerobes are the 
common organisms encountered. One may be- 
come suspicious of the development of an empye- 
ma when the fever subsides and then rises again. 
This is more often true in the pneumococcic type, 
which forms more slowly and gives evidence of 
its presence when the symptoms and signs of the 
process within the lung are subsiding. In the 
streptococcic form the process forms simulta- 
neously with the pneumonic process and the ac- 
cumulation is very rapid in some instances. In 
children the pneumococcic type may occur along 
with the primary disease and simulates the strep- 
tococcic form. The pus aspirated early in a strep- 
tococcic empyema is thin, sometimes turbid or 
serosanguineous, and contains little fibrin. This 
pus becomes thicker rather slowly; in some in- 
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stances it takes a period of a couple of weeks. 
This is in contrast to the pneumococcic form in 
which the pus is usually thick, fibrinous, and 
abundant at the time the diagnosis is made. The 
latter, therefore, exists more in the nature of a 
walled off abscess, whereas the former may in- 
volve the entire pleural surface early in its course. 
The marked absorptive surface of the pleura in 
these cases is one factor in the toxemia sometimes 
observed. These facts have their application in 
the choice of procedure in a given case. 

There are 2 objectives in the treatment of an 
empyema. The first is to establish adequate drain- 
age, the second is to obliterate the cavity. No 
case can be assured of a good end-result without 
their fulfillment. 

However, before the establishment of drainage 
it is well to consider the individual factors in the 
case. The immediate need may call for relief 
from a constant cough due to pressure which with 
delay might rupture into a bronchus. Embar- 
rassment both to respiration and circulation from 
large accumulations of pus may occur, or the 
overwhelming signs of sepsis in highly virulent 
infections may be present. This relief may usually 
be accomplished to a degree by aspiration of 
some of the pus. The magnitude of an operation 
in any field often governs the risk involved. By 
the same token, the least possible procedure may 
be sufficient to improve the condition of the 
patient in order to make subsequent procedures 
safer. It is with this in view that aspiration of 
purulent material serves its greatest usefulness. 
A lower temperature and decreased respiratory 
and pulse rate usually follow. In some instances 
of mild virulence or small pockets it may be suf- 
ficient to cause symptoms and signs to disappear. 

Adequate drainage, however, is usually ac- 
complished by either the closed or open method. 
The difference in the 2 methods lies in the fact 
that the closed method attempts to avoid an open 
pneumothorax with its danger of increased intra- 
pleural pressure. In a well walled off abscess this 
danger does not exist. We presume the presence 
of adhesions when the pus is thick, but this pre- 
sumption allows for an error in judgment. There- 
fore, it does seem that preference for the closed 
method of drainage adds a margin of safety. 
Whenever the pus is thin and sepsis makes ade- 
quate drainage desirable, the closed method is 
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imperative. It is in this type in which the parietal 
and visceral pleure have not yet become adher- 
ent, that the mediastinum may be mobile and 
the collapse of the lung may result if a portion of 
a rib is resected and an open pneumothorax 
develops. It is also likely in this type that the 
pneumonia may still exist and the toxemia attend- 
ant upon it does not safely permit the added 
burden created by an open pneumothorax too 
early in the disease. It is here then that the pri- 
mary disease must be reckoned with in the choice 
of procedure. The ease with which a tube is 
inserted under local anesthesia without moving 
the patient is a worthwhile consideration when 
the patient shows the effects of prolonged or 
virulent infection. Closed drainage is not an 
attempt to avoid a rib resection, although that, 
too, may be accomplished. It is merely a method 
to provide adequate drainage without an open 
pneumothorax in any case but particularly in 
those in which pneumothorax increases the risk 
of morbidity and mortality. 

Open drainage accomplished by the resection 
of a segment of one or more ribs is likewise 
adequate. When done at the proper time it gives 
equally good results. Any number of series of 
cases are reported by as many authors whose 
results compare favorably no matter what method 
is used. However, these enviable results include 
the recognition of fundamentals. 

Once adequate drainage is obtained it is of 
equal importance that it be maintained lest the 
signs of sepsis reappear. In closed or open drain- 
age this is best accomplished by the introduction 
of solutions, such as normal saline or chlorine 
preparations, into the pleural cavity, and provi- 
sion should then be made for their removal. 
Tidal irrigations and many other means have 
been suggested to accomplish this. Their value 
cannot be overlooked. The washing and removal 
of necrotic material and fibrin, which otherwise 
might organize and encapsulate organisms, will 
undoubtedly decrease recurrences. The steriliza- 
tion of the cavity is demonstrated by cultures 
made from the washings. 

The second chief objective is the obliteration of 


the cavity. The mechanism by which this is ac- . 


complished is an obliterative pleuritis. This proc- 
ess is sometimes observed in patients undergoing 
artificial pneumothorax treatment for pulmonary 
tuberculosis. A pleurisy develops followed by the 
formation of fluid. Adhesions between the parietal 
and visceral pleure may then take place and this 
becomes a creeping process in which the lung 
gradually re-expands and nullifies the effective- 
ness of the treatment. So, too, in the inflamma- 


tory process of an empyema, once the adhesions 
are established the contraction of these adhesions 
gradually progresses. Besides this there is the 
inherent tendency of the lung to expand, a dis- 
placed mediastinum to return to its normal posi- 
tion, and a depressed diaphragm to elevate. 
Factors which play a part in hastening this ob- 
jective are adequate drainage, solvent action of 
irrigations on a thickened visceral pleura, main- 
tenance of a degree of negative tension in the 
pleural cavity, and increase of intrabronchial 
pressure. Not all cases re-expand with the same 
rapidity nor are all aided by the same measures 
or any measures devised for hastening this re- 
expansion. The size of the pocket, the type of 
infection, the time of drainage, the condition of 
the patient, and the presence of a bronchial 
fistula influence re-expansion of the lung. 

The obliteration of the pleural space is a 
gradual process and in closed drainage is demon- 
strated when fluid will no longer enter the cavity 
provided that the reduction in size has been 
progressive. It also is more conclusively visual- 
ized by filling the cavity with an opaque solution 
from time to time and by obtaining roentgeno- 
graphic evidence as to the size and shape. In 
open drainage the cavity properly cared for can 
be visualized directly and its progress observed. 

Interlobar, mediastinal, or diaphragmatic col- 
lections of pus are best treated as abscesses. As 
such, open drainage is indicated in order to deter- 
mine the presence of adhesions and thus enter 
the abscess without its dissemination to a clean, 
pleural space. Soiling of the pleural cavity in 
instances in which the infection is virulent or 
caused by anerobes is very serious. 

The importance of dependent drainage has 
been overemphasized. It has led to injuries of the 
diaphragm and peritonitis. The eighth or ninth 
interspace in the posterior axillary line in the 
common posterolateral empyema is sufficiently 
low. In adequately drained empyemas, which are 
opened for the obliteration of a residual cavity, 
the cavity lies almost invariably above the sinus 
thus indicating that drainage at this point has 
accomplished its purpose. 

The treatment of tuberculous empyema is a 
subject in itself. Any patient with pus in the 
pleural cavity and a history of insidious onset 
should be suspected of having sterile pus. The 
treatment here is not drainage and the difficulties 
encountered in caring for those in whom it occurs 
warrant the routine procedure of smear and cul- 
ture prior to instituting drainage. The smear does 
not always reveal organisms even in pyogenic 
cases but the culture media will. It is always 
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necessary, however, to use anerobic as well as 
aerobic culture media in order not to obtain a 
report of no growth. 

Hedblom once wrote: “ The course and outcome 
of an empyema is determined not only by treat- 
ment but also by type and virulence of infection, 
pathologic anatomy, age and general condition 
of the patient, and the nature and gravity of the 
primary infection of which it is almost always a 
complication.” 

I have purposely refrained from suggesting 
various means of accomplishing some of the ob- 
jectives which to me seem important, but have 


endeavored rather to adhere to the underlying 
fundamental principles which should guide us in 
our method of procedure in the treatment of 
this disease. 

In spite of our best efforts there are some 
patients who will succumb. This occurs when 
empyema is only one of the complications which 
attend a generalized infection, such as _ peri- 
carditis, peritonitis, or meningitis. Nevertheless, 
as we individualize the treatment of empyema 
and adhere to accepted principles, we will lower 
the mortality, lessen recurrence, and reduce 
chronicity. 
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PROPHYLAXIS AND TREATMENT OF CARCINOMA OF 
THE CERVIX AND BODY OF THE UTERUS 


WILLARD R. COOKE, M.D., F.A.C.S., Galveston, Texas 


T is impossible, because of space limitations, 
to do more than just touch upon some of the 
essential features of so broad a subject as 
carcinoma of the cervix and endometrium; 

moreover there have been no spectacular advances 
in our general knowledge of cancer during the 
past year. The fact remains, however, that a great 
deal of cancer of the cervix can be prevented and 
a great many cases of established cancer can be 
cured through the application of our presently 
imperfect methods of prophylaxis and treatment. 


CANCER OF THE CERVIX 


Prophylaxis. In spite of all that has been writ- 
ten and said concerning the prophylaxis and early 
diagnosis of cancer of the cervix, the status of 
most of the patients referred for treatment is as 
bad as it was many years ago. Formerly, or 
roughly speaking before 1925, most of our patients 
were first seen in a hopelessly advanced stage be- 
cause of the Victorian prudery of that period. In 
simple words, it was the fault of the patient. 
Today, however, thanks to the publicity given 
the subject, most women are informed of the sug- 
gestive symptoms of cancer of the cervix and ask 
for examination promptly upon the appearance 
of such symptoms; and an ever increasing number 
report for a semi-annual examination in the ab- 
sence of symptoms. In spite of this, the incred- 
ible apathy of the profession at large toward pro- 
phylaxis and the quite simple technique of the 
recognition of early cancer of the cervix have re- 
sulted in a general failure to accord the patient 
the adequate examination which she deserves. In 
other words, it is now the fault of the profession at 
large that the incidence and mortality rates of 
cancer of the cervix show little improvement. 

There are only 2 symptoms suggestive of early 
cancer of the cervix or corpus uteri: the appear- 
ance of discharge or of bleeding independent of 
menstruation. Either of these should promptly 
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cause the patient to seek competent examination. 
From the doctor’s point of view the most im- 
portant factor in the problem of cancer of the 
cervix is that there are 2 very common and easily 
recognized benign lesions which are definite fore- 
runners of most cases of cancer of the visible 
portion of the cervix. These are heteroplasia and 
leucoplacia. Heteroplasia consists of the replace- 
ment of normal squamous epithelium by an out- 
growth of cylindric-cell epithelium of the type 
normally present only within the cervical canal. 
There are 2 types: the spontaneous variety, gen- 
erally called erosion or ectropion—a more cor- 
rectly descriptive name for the condition is 
“ectrophion,” since the process is one of out- 
growth rather than excoriation or out-turning— 
and the variety known as eversion, which is 
caused by the healing-over of the raw surfaces of 
a laceration by cylindric-cell epithelium instead 
of the more resistant and appropriate squamous 
type. Leucoplacia, roughly speaking, consists of 
a localized keratoid change in the mucosa with 
diminution of the cellular glycogen content, which 
is recognized by its comparative pallor and by 
its failure to show staining upon the application 
of iodine. Fortunately, the vast majority of 
heteroplasias and leucoplacias fail to eventuate in 
malignancy; yet most cancers of the visible areas 
of the cervix have their origin at the edge of a 
heteroplasia or in a leucoplacic lesion. 

A thoroughly competent gynecologist is able 
usually to determine by gross inspection whether 
he is dealing with a benign heteroplasia or with 
an early cancer; but if there is any doubt, or if 
the lesion bleeds upon gentle trauma, the com- 
petent gynecologist immediately resorts to biopsy 
for a definite microscopic diagnosis. This very 
simple procedure is harmless to the patient and 
is available to every practitioner who possesses a 
speculum and a knife. Biopsy is best done with a 
sharp punch forceps capable of removing about a 
cubic centimeter of tissue and should be followed 
by actual cauterization of the raw surfaces to 
control bleeding and to seal the opened tissue 
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spaces. However, biopsy may be done safely with 
a minimum of equipment. The whole procedure 
including cauterization is infinitely less painful 
than the filling of a dental cavity and requires 
no anesthetic. If the lesion under investigation is 
benign, simple destruction of the abnormal tissue 
with the cautery, which is best done at a single 
sitting rather than as a series of partial cauteriza- 
tions, practically always results in a permanent 
cure and requires no anesthesia except in the case 
of very extensive eversion or ectropion in sensi- 
tive individuals. The efficiency of the adequate 
treatment of heteroplasia as a prophylaxis against 
cancer is indicated by the report of 1 clinic in 
which only 1 case of cancer developed in over 
2,000 adequately treated cases of heteroplasia; 
whereas 19 cases of cancer occurred in 187 cases 
of untreated, advanced heteroplasia. From the 
patient’s point of view the universal application 
of the principle of biopsy in all doubtful cases 
would result in a great deal of unnecessary dis- 
comfort and expense, since it is not possible for 
everyone to be a thoroughly competent gynecol- 
ogist; yet these are trivial considerations when 
one takes into account the number of advanced 
cancers, the unnecessary radical operations, and 
radiations which would be prevented by universal 
application of this course of procedure. 

The recognition of cancer of the cervical canal 
above the visible portion is a more difficult prob- 
lem and depends upon the methods to be de- 
scribed under carcinoma of the endometrium. It 
is usually possible to determine whether the 
hemorrhage is coming from the cervical canal by 
plugging the internal os with a cotton-wrapped 
stick and watching for continued bleeding. 

Treatment. In the case of cancer of the cervix 
it is almost universally conceded that combined 
radium and roentgenotherapy is at present the 
method of choice for 2 reasons even in cases in the 
operable clinical stages: (1) because flat cell can- 
cer is usually radiolabile, and (2) while a few 
operators have become so adept in radical hys- 
terectomy as to obtain a percentage of cures equal 
to that of radiation, such a degree of skill can be 
acquired only through a long period of education 
during which the postoperative mortality rates 
are prohibitive. Certainly the occasional pelvic 
operator should never attempt a radical hyster- 
ectomy for cancer of the cervix. In the case of 
cylindrical cell carcinoma with its theoretically 
high degree of radioresistance, radical hyster- 
ectomy may prove to be the method of choice, if 
at all possible. If it were feasible to determine 
in advance whether a given cancer is radiolabile 
or not, the choice of procedure would be easy. 
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Unfortunately, radiosensitivity is not accurately 
indicated by any histological feature, and the 
failure of test radiation induces changes in the 
normal tissues which render operation much more 
difficult and dangerous. 

If hysterectomy is attempted too soon after 
radiation, hemorrhage from dilated minor vessels 
is apt to prove troublesome or even insuperable; 
and the impairment of the defense mechanism 
and of the processes of repair often result in infec- 
tion and failure in healing. If hysterectomy is 
delayed too long after radiation, the condensation 
of the areolar tissue and the obliteration of planes 
of cleavage make the recognition and isolation of 
the ureters, bladder, and other important struc- 
tures very difficult or even impossible. 

In the employment of radiation, it is now cer- 
tain that the combination of radium and adequate 
roentgenotherapy increases the percentage of 
cures. There is no generally accepted technique 
in the use of radium, except as regards proper 
screening and the essential factor of the single 
massive dose amounting to 3,600 to 4,800 or more 
milligram hours. The effectiveness of roentgeno- 
therapy increases with the voltage of the gener- 
ator and with the proper choice of multiple fields 
of exposure. Treatment through a single portal 
with machines of low voltage adds little or nothing 
to the effectiveness of treatment with radium 
alone. Roentgenotherapy of cancer of the cervix 
definitely requires close co-operation between the 
gynecologist and a radiologist thoroughly trained 
in the principles governing this particular field. 


CARCINOMA OF ENDOMETRIUM 


Prophylaxis. Since there are no known fore- 
running lesions of cancer of the endometrium, the 
prophylaxis is limited to the application of the 
principle of immediate biopsy upon the appear- 
ance of persistent intermenstrual bleeding, espe- 
cially in women past the age of 35. As in the case 
of biopsy of the cervix, the vast majority of cases 
will prove to be non-malignant. Estrus syndrome, 
hyperplasia, atrophic endometritis, mucous polyp, 
submucous or intramural fibromyoma will usu- 
ally be found yet the adoption of this principle is 
justified. Biopsy of the endometrium can be done 
only through curettage; and there are 2 points 
concerning diagnostic curettage which must be 
borne in mind: (1) The curettage should remove 
every possible scrap of endometrium, every scrap 
should be saved, and every scrap should be exam- 
ined microscopically. The collection of the scrap- 
ings placed immediately into a basin of water aids 
the pathologist tremendously through the elimina- 
tion of masses of clotted blood. (2) In the event 
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of a negative biopsy report in a case which is 
clinically one of carcinoma of the endometrium, 
the patient should be treated for carcinoma. Of 
course, in most such instances the diagnostic 
curettage may be omitted. 

Diagnostic curettage should be done in every 
case of premenopausal metrorrhagia. Not infre- 
quently, early carcinoma is discovered in the 
scrapings from a case which is clinically and 
grossly non-malignant. The possibility of the 
existence of granulosa-cell tumor of the ovary 
should be taken into account in every case which 
is clinically one of carcinoma of the endometrium 
with a histological report of hyperplasia only, 
since in some cases there is no palpable enlarge- 
ment of the ovary. 

Treatment. The present consensus in cases of 
carcinoma of the endometrium remains un- 
changed, i.e., that complete hysterosalpingo- 
oophorectomy offers the best ultimate percentage 
of permanent cure and is usually adequate. It is 
possible that the accumulation of data will indi- 
cate that routine postoperative roentgenotherapy 
may increase the percentage of cures. It is also 
possible that relatively new methods of combined 
radium and roentgenotherapy may supplant the 
operative attack. Since carcinoma of the endo- 
metrium usually has a very slow rate of invasion, 
it is unnecessary in the vast majority of cases to 
carry out the radical extirpation of the pelvic 
cellular and lymphatic areas which is required 
in cases of cancer of the cervix; hence the post- 
operative mortality rate is quite low. It is, how- 
ever, important that the cervix and ovaries 
should be removed in every case, since it is into 
these structures that extension and invasion are 
first apt to occur. Routine microscopic study of 
the material which has been removed, especially 
the extra-uterine tissues, should be carried out; 
and if carcinomatous invasion beyond the myo- 
metrium has occurred, the patient should cer- 
tainly receive intensive roentgenotherapy. Of 


course, in inoperable cases or those in which 

extra-uterine invasion is palpable, radiation is 

the only possible method of treatment. 
CONCLUSION 

While there has been a definite reduction in the 
incidence and mortality of cancer of the uterus, 
especially of the cervix, managed throughout by 
thoroughly competent gynecologists, the general 
mortality rate from these conditions shows little 
or no improvement. At present this is due to the 
failure of the profession at large to recognize and 
treat the conditions predisposing to cancer of the 
visible areas of the cervix, and to resort to biopsy 
in all doubtful cases. The greatest hope for reduc- 
tion of the rates of incidence and mortality of 
cancer of the uterus lies in the routine examina- 
tion every 6 months and promptly upon the 
appearance of any abnormal bleeding or discharge 
between these periodic examinations of all 
women over 30 years of age, in the recognition 
and treatment of heteroplasia and leucoplacia, 
and in the employment of biopsy in all cases of 
doubtful diagnosis. 

In the treatment of actual cancer of the cervix, 
combined radium and roentgenotherapy is the 
method of choice. Adequate roentgenotherapy 
requires (1) complete co-operation between the 
gynecologist and radiologist, (2) special high 
voltage equipment, and (3) a technique employ- 
ing the principle of proper exposures through 
multiple portals. 

Complete hysterosalpingo-oophorectomy _re- 
mains the generally accepted method of choice 
in the treatment of carcinoma of the endo- 
metrium. Since this condition does not require 
the very difficult and dangerous extirpation of 
the pelvic lymphatic areas, the mortality rate is 
low. It is possible that in the future the develop- 
ment of new principles in the application of radi- 
ation to this condition may result in its adoption 
as the method of choice. 
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ENDOCRINE THERAPY IN OBSTETRICS AND GYNECOLOGY 


JOHN C. BURCH, M.D., F.A.C.S., Nashville, Tennessee 


HE most common endocrine conditions 

requiring treatment in obstetrics and 

gynecology are those affecting the proc- 

ess of menstruation. The treatment of 
these conditions will be discussed in detail, as the 
underlying principles will be found applicable to 
other conditions of endocrine origin affecting the 
female genital tract. 

For the rational treatment of any condition an 
accurate diagnosis is an essential prerequisite, and 
so it is in the field of menstrual disorders. In a 
number of previous publications (2, 4, 5) the 
work of our group has been reviewed, and a de- 
tailed exposition of the experimental evidence on 
which our concept of menstrual disorders is based 
can be found in these articles (Figs. 1 to 4). This 
general working concept may be stated as follows: 
Functional menstrual disturbances can result from 
a lesion in any of the endocrine glands or from 
some general constitutional condition secondarily 
affecting the endocrine system. The endometrium 
indicates roughly the degree of ovarian involve- 
ment. There is no constant correlation between 
the gland affected, the endometrium, or the type 
of menstrual disturbance. 

From this it follows that a primarily diseased 
ovary may produce endometrial changes and a 
type of menstrual disturbance identical with those 
produced by a lesion in some other gland such as 
the thyroid or pituitary. A menstrual disturbance, 
therefore, is not a disease, but a symptom, refer- 
able to a variety of conditions. To treat all 
amenorrheas alike is no more rational than to 
treat all fevers alike. On the other hand, under 
certain circumstances similar treatment may be 
applicable to such different symptoms as menor- 
rhagia, amenorrhea, sterility, or threatened abor- 
tion. 

The general principles underlying the treat- 
ment of menstrual disorders have been discussed 
previously (3, 5). They are: (1) an accurate diag- 
nosis, (2) the rational use of endocrine prepara- 
tions, (3) elimination of contributory disease, and 
(4) evaluation of réle of radiation and surgery. 

In diagnosing a menstrual disorder, the first 
essential is to distinguish between the organic and 
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the functional. In many cases this is easy enough, 
but in others difficulty is encountered and mis- 
takes are common. Small submucous fibroids are 
frequently treated for a considerable period by 
endocrine means. Subserous and intramural fi- 
broids are frequently removed on account of 
bleeding, only to reveal an abnormal endometrial 
picture clearly indicating an associated endocrine 
lesion. The endometrial biopsy and the utero- 
gram will clear up many of these different prob- 
lems. Carcinoma is, of course, an ever present 
possibility. 

After having determined that the lesion is func- 
tional, we must determine the gland primarily 
affected, as well as any other contributory disease. 
This calls for a general examination and history, 
as well as a few simple physical measurements, a 
basal metabolism, sugar tolerance, and blood 
chemistry studies. Goldzieher’s specific dynamic 
action test (14), while recently criticized (30), may 
have considerable value. The evaluation of the 
data obtained will generally lead to a diagnosis. 
Hormone assays of the blood and urine are useful 
in the diagnosis of pregnancy, chorio-epithelioma, 
and hydatidiform mole. With this exception, 
hormone assays are valuable chiefly to the re- 
search worker and his findings must be carefully 
and critically analyzed on account of the difficul- 
ties inherent in the technique. These methods are 
not clinical methods and studies of this type can 
be omitted in clinical work until the methods are 
further perfected. 

In passing it may be said that much of the con- 
fusion surrounding endocrinology is due to the 
fact that research has neglected diagnosis and 
featured the interglandular relationships. From a 
practical standpoint, much of this knowledge is 
useless to the clinician who cannot make a 
diagnosis. 

Endocrine products used in obstetrics and gyn- 
ecology are the gonadotropes, the sex sterols, and 
thyroid. 

GONADOTROPES 

The gonadotropes are of 3 kinds: (1) pituitary, 
(2) chorionic, and (3) equine. The pituitary 
gonadotropes are derived from the gland itself 
and consist of 2 fractions: a follicle-stimulating 
and a luteinizing fraction. Due to the expense of 
preparing the extracts in sufficient concentrations 
relatively free from other factors, these extracts 
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have not as yet achieved their theoretical réle. 
At the moment, from a practical standpoint, they 
have a limited value. 

The chorionic gonadotropes are derived either 
from pregnancy urine or human placenta; many 
reliably standardized and excellent preparations 
are available. In laboratory animals they pro- 
duce ovulation and corpus luteum formation just 
as do the pituitary gonadotropes. They differ 
from these in that they produce only theca 
luteinization in the hypophysectomized animal. 
For this reason they are sometimes referred to as 
the anterior-pituitary-like hormone (A. P. L.). 
Following the brilliant reports of Campbell and 
Collip and Novak and Hurd, these extracts have 
been used with varying degrees of success by 
many investigators. Some continue to claim ex- 
ceptional results, while others, notably Hamblen 
(16), doubt the therapeutic worth of these prep- 
arations. In a recent article (16) he has reviewed 
the evidence and it seems definitely proved that 
they do not produce ovulation or structural 
changes in the human ovary or endometrium. 
Under no circumstances can they be expected to 
cause ovulation in a non-ovulating woman. In 
normal women the production of supernumerary 
corpora has been reported (6, 26, 40). The excre- 
tion of an increased amount of pregnandiol fol- 
lows their use (1). In my own practice I have 
found them useful under certain conditions. Their 
most reliable action is a gonad-maturing one, 
which is best seen in male cryptorchidism. Their 
use is indicated in young girls with primary ova- 
rian failure, and in these cases they are of great 
value. In elderly women with primary ovarian 
failure, they are of less value and may be entirely 
worthless. They are also useful in secondary 
ovarian failure for their stimulative action during 
the time when one is waiting for more specific 
measures to take effect. On the whole, too much 
has been claimed for these preparations, but when 
used according to their indications they are ex- 
tremely useful. As regards dosage, a conservative 
dose is 500 rat units per day while the patient is 
bleeding and 250 rat units twice a week during 
the non-bleeding phase. 

Equine gonadotropes are derived from the 
serum of the pregnant mare. They have been 
used for some time but, due to patent and licensing 
difficulties, they have become commercially avail- 
able in this country only recently. These hor- 
mones have been reported by Davis and Koff to 
produce ovulation in the non-ovulating woman 
when given intravenously. Hamblen (16) and his 
group have not been able to secure ovulation by 
giving them subcutaneously. These preparations 


are undoubtedly potent and have much to recom- 
mend them. On account of their equine origin 
the dangers of a reaction must be considered. As 
sufficient data accumulate, they will undoubtedly 
find a prominent place in the treatment of various 
ovarian conditions. Some investigators advocate 
the use of a combination of the equine and 
chorionic preparations (22, 24). Rydberg and 
Ostergaard recently reported considerable success 
in the treatment of amenorrhea by the adminis- 
tration of 2,000 mouse units of an equine gonado- 
tropic preparation (Antex-Leo) daily for 5 days 
followed by 5 injections of 2,000 mouse units each 
of anterior-pituitary-like hormone every other day. 


SEX STEROLS 


Under this term are included a number of dif- 
ferent preparations, such as the estrogens, male 
hormone preparations, and progesterone. The 
estrogens are undoubtedly the most important of 
the group and are used by practically all practi- 
tioners. The indications for their use are rather 
well defined and failure to observe these indica- 
tions has led to much indiscriminate treatment. 
Their action is three-fold: They have (1) a 
stimulative effect upon the luteinizing hormone 
of the pituitary (11), (2) a sedative effect upon the 
nervous system (38), and (3) a trophic effect upon 
the lower genital tract (33). They are, therefore, 
indicated in the treatment of pituitary failure 
both on account of the fact that they stimulate 
the pituitary and because they make up for the 
secondary deficiency in estrogen. In pituitary 
failure it is usually advisable to use them in com- 
bination with thyroid on account of the action of 
this hormone upon the pituitary, and also because 
of the secondary thyroid deficiency which often 
exists in these cases. This combination of estro- 
genic and thyroid hormones will be found satis- 
factory for the treatment of many pituitary cases. 

Hamblen (17) has recently reported excellent 
results from the treatment of menometrorrhagia 
by the cyclical employment of 10,000 interna- 
tional units of estrogen daily for a period of 21 
days followed by 5 milligrams of progesterone 
daily for 5 days. Most of the patients treated 
have had regular periods and some, after the 
cessation of treatment, have continued to men- 
struate regularly. This form of treatment is 
rational when applied to the pituitary and ovarian 
groups. If used in thyroid cases, substitutive 
therapy with thyroid will be required. 

On account of their stimulative effect on the 
lower genital tract the estrogenic hormones have 
found a wide field of usefulness in the treatment 
of vulvovaginitis of infancy (19, 21, 39) and 
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atrophic disturbances of the menopause (18, 28, 
41). They are indicated in the treatment of ova- 
rian failure at or near the menopause or following 
operation. On account of their sedative effect 
upon the nervous system, they have been used 
extensively in menopausal conditions, although 
the observations of Pratt and Thomas perhaps 
indicate that their effect has been overestimated. 
In spite of this I have continued to use these 
hormones for the treatment of menopausal symp- 
toms and with satisfactory results. 

In the pituitary cases, dosages of the estrogens 
range from 1,000 to 10,000 international units per 
day (in the case of the tablets for oral administra- 
tion) or from 1 to 3 teaspoonfuls per day of the 
preparation known as emmenin. For the vulvo- 
vaginitis of infancy the dosage should be 1,000 
international units each day given in the form of 
a vaginal suppository. It is impossible to define 
the amount necessary to control the symptoms in 
the menopause, as this will vary according to the 
amount of estrogen produced by the patient’s 
own ovaries. The ordinary range of dosage is 
from 2,000 to 10,000 international units; this may 
be repeated daily. In the average case, a weekly 
dosage of 6,000 to 10,000 international units will 
be found sufficient, although in some instances 
larger amounts will be needed. 

While the estrogens have undoubtedly been of 
great benefit and have contributed much to the 
happiness of many individuals, certain drawbacks 
exist as regards their use. In the first place, the 
preparations are expensive and, in the second 
place, hypodermic administration is often re- 
quired. This has cut down on their practical 
value. These disadvantages have led investiga- 
tors to seek other substances having an estrogenic 
effect. Dodds in studying compounds with estro- 
genic activity, was much impressed with the sim- 
ple substance stilboestrol (derived from stilbene). 
This substance, while chemically different from 
the biological estrogens, has all the properties 
which they possess. In addition, it is relatively 
non-toxic, readily absorbed when given orally, 
and will be considerably cheaper when com- 
mercially available. I have been fortunate in 
having had placed at my disposal' a generous 
supply of this material, which I have used in a 
series of 16 cases. Three of these were patients 
with severe amenorrhea due to pituitary defi- 
ciency in whom a large amount of estrogen had 
previously failed to produce menstruation. One 
milligram of stilboestrol each day for 25 days pro- 
duced a normal menstrual flow. This preparation 
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has great promise. And from my experience with 
it, I consider it to be the most valuable addition 
to our therapy in recent years. 

Progesterone. This term has been agreed upon 
as the term which is to be used to designate the 
hormone of the corpus luteum. It is now avail- 
able commercially and has been used in a variety 
of conditions. In my own experience and that of 
others, it has proved to be of some value in cases 
of threatened abortion or functional uterine bleed- 
ing. At the present time, progesterone therapy 
must be regarded as purely substitutive in nature, 
although there is some evidence that the corpus 
luteum hormone may influence the gonadotropic 
activity of the pituitary (25). 

Testosterone (propionate). This male hormone 
has been the subject of intensive investigation 
regarding its effect on the pituitary and on the 
female genital tract. It seems fairly well estab- 
lished that short term administration of small 
doses stimulates the pituitary and that prolonged 
administration causes a depression of pituitary 
activity (12, 29). Investigators who have studied 
its effect in the human female have been im- 
pressed by the fact that uterine bleeding can be 
controlled and checked by the administration of 
this hormone. In a recent study (42), an attempt 
was made to analyze the effect of this material on 
the endometrium and it was shown to have a 
marked effect on the hyperplastic endometrium, 
consisting in a suppression of proliferation and a 
lessening of the swelling and edema. The typical 
estrin effect on the endometrium (Fig. 5, a) was 
markedly altered (Fig. 5, c and d) and the histo- 
logical picture was somewhat similar to that seen 
when testosterone alone was given (Fig. 5, e). 
Gaines, Salmon, and Geist have reported that 
testosterone exerts an inhibitory effect upon the 
cyclic changes in the human endometrium. 

Clinical reports indicate that menstruation can 
be suppressed entirely by the administration of 
testosterone and that it will reappear in the course 
of 2 months’ time after treatment is discontinued. 
The hormone has been used in the treatment of 
dysmenorrhea (23, 35, 37), mastalgia (9, 23), and 
menopausal symptoms (9, 20) as well as for the 
control of abnormal uterine bleeding. If given in 
excessive amounts it produces a deepening of the 
voice and a thickening of the facial hirsutes. 
These usually disappear after the cessation of 
treatment. Greenhill and Freed recently warned 
of this occurrence. 


THYROID 


This is perhaps the most useful of all the hor- 
mones in the treatment of obstetrical and gyneco- 
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Fig. 1 Fig. 2 


Fig. 1. Human endometrial hyperplasia. 
Fig. 2. Photomicrograph of a specimen showing en- 
dometrial hyperplasia produced in a guinea pig by long 
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Fig. 4. Endometrial hyperplasia produced in guinea pig 
by partial hypophysectomy. 


logical conditions. Its use is indicated in primary 
hypothyroidism and in hypothyroidism secondary 
to pituitary disease. In either instance it is given 
in doses sufficient to raise the metabolism to 
normal or until it produces untoward symptoms. 
While thyroid is one of our most common drugs, 
there seems to be a general lack of familiarity 
with the technique of its administration and the 
results which can be obtained. Many physicians 
regard it as a rank poison. Nothing could be far- 


Fig. 3 

continued treatment with subcornifying doses of estrogen. 
Fig. 3. Endometrial hyperplasia produced in guinea pig 

by extreme partial castration. 


ther from the truth. It is best always to start 
with a small dose, such as % grain each day, and 
to continue this dosage for a period of 6 weeks, 
at which time the metabolism is determined and 
the dosage increased by 4 to % grain. At the 
end of another 6 weeks the metabolism is again 
determined and the dosage increased by small 
amounts only. In case symptoms appear before 
the metabolism reaches normal, the dosage should 
be reduced a little for a period of 6 to 8 weeks and 
then increased again. It is almost impossible to 
find a patient who will not tolerate thyroid if it is 
given in this manner. Two points should be es- 
pecially stressed. In the first place, there is very 
frequently a paradoxical fall in the basal metabo- 
lism in spite of marked clinical improvement. 
Youmans and Riven consider this a sign confirm- 
ing the diagnosis and indicating good results. In 
the second place, in the majority of cases of true 
primary hypothyroidism, the drug, once started, 
must be continued indefinitely. It is a common 
experience for patients of this kind, who have 
been doing well, to have therapy stopped by some 
other physician on the grounds that they are well. 
These patients return to their former disagreeable 
status and treatment has to be carried out all 
over again. 

Surgery and radiation still occupy a prominent 
place in the treatment of menstrual disorders. 
Curettage is by all odds the best way to stop the 
bleeding in order to allow specific measures to 
take effect. In addition, the endometrium thus 





ob 
in| 


du 
as 

cia 
fac 
an 


les 
the 


the 
or 


rie 
M: 








BURCH: ENDOCRINE THERAPY IN OBSTETRICS AND GYNECOLOGY 





Fig. 5. Effect of testosterone on experimentally produced endometrial hyperplasia in 
the guinea pig. a, Endometrium of castrate guinea pig which received 6.5 international 
units of theelin daily for 55 days. b, Endometrium of castrate guinea pig which re- 
ceived 6.5 international units of theelin daily for 40 days; uterus removed 15 days 
after last injection of theelin. c, Endometrium of castrate guinea pig which received 
6.5 international units of theelin daily for 40 days, followed by 6.5 international units 
of theelin plus 1 milligram of testosterone propionate daily for 15 days. d, Endometrium 
of castrate guinea pig which received 6.5 international units of theelin daily for 40 
days, followed by 1 milligram of testosterone propionate daily for 15 days. e, Endo- 
metrium of castrate guinea pig which received 1 milligram of testosterone propionate 
daily for 34 days. f, Cross section of uterus of castrate guinea pig which received 
6.5 international units of theelin daily for 40 days followed by 6.5 international units 
of theelin plus 1 milligram of testosterone propionate daily for 15 days. g, Cross sec- 
tion of uterus of castrate guinea pig which received 6.5 international units of theelin 
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daily for 55 days. 


obtained is valuable in ruling out carcinoma and 
in determining the degree of ovarian involvement. 
In certain cases, after consideration of the repro- 
ductive function and social and economic factors, 
as well as the pelvic lesions, hysterectomy asso- 
ciated with endocrine therapy is the most satis- 
factory means of treatment. I find myself more 
and more frequently resorting to hysterectomy 
in those cases in which there are associated pelvic 
lesions, such as prolapse or cystocele, provided 
there is no desire for further pregnancies. Vaginal 
hysterectomy is the procedure of choice under 
these circumstances. 

Radiation can be of 2 types, either stimulative 
or depressive. Stimulative radiation to the ova- 
ries has produced good results in the hands of 
Mazer (27) and others, and the dosages recom- 
mended apparently can do no harm. The mech- 


anism, however, is somewhat open to dispute and 
much still remains to be learned concerning this 
form of treatment. Destructive radiation of the 
types employed near the menopause, of course, 
will stop the bleeding and will make the ovarian 
failure complete. In a certain carefully selected 
group of cases, this is undoubtedly the method of 
choice, but it should not be used in the younger 
age groups or in those cases in which the well 
known contra-indications exist. 

Fibroid tumors are a frequent reason for pelvic 
surgery. It has been shown recently by Nelson 
and previously postulated by Witherspoon, that 
these tumors have an endocrine significance. Not 
infrequently we remove the tumors and ovaries 
and stop the bleeding but increase the degree of 
endocrine imbalance. It is, therefore, well to re- 
member that surgery or destructive radiological 
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procedure does not cure an endocrinopathy, but 
merely removes the symptom and may exaggerate 


the underlying endocrine process. 


All of these 


cases should be studied from the endocrine stand- 
point and patients treated after operation accord- 
ing to the indications. 


wa 
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THE MANAGEMENT OF PELVIC DYSTOCIA 


ALFRED C. BECK, M.D., F.A.C.S., Brooklyn, New York 


HE management of pelvic dystocia at 

the Long Island College Hospital has 

undergone considerable change during 

the 27 years of my association with that 
institution. These changes were effected in 3 
fairly distinct periods. The first period, 1912 to 
1918, was characterized by the relatively large 
number of destructive operations that were done 
on neglected patients. The second, 1918 to 1928, 
covered the time when we were attempting to 
détermine the value of the low cesarean section. 
It also was influenced by the work of our prenatal 
clinic. The third period, 1928 to 1939, began the 
inauguration of our present routine. Since this 
routine is the outcome of the lessons learned in 
the first 2 periods, it may be well to review 
briefly some of our observations made at those 
times. 

At the beginning of the first period, 1912, our 
prenatal clinic was started, but in spite of the 
painstaking work of its personnel a large number 
of our difficult hospital patients failed to avail them- 
selves of its advantages. The ignorant foreign and 
negro women in our district usually refused our 
services until their midwives sent them to us after 
several days of labor had shown that spontaneous 
delivery was impossible. Our worst cases of pelvic 
dystocia, accordingly, were admitted many hours 
after the onset of labor, long after the membranes 
had ruptured, and after many vaginal examina- 
tions had been made. Almost all of these emer- 
gency admissions were potentially infected, and 
in many evidence of intrapartum sepsis was al- 
ready present. When the child was dead, as it was 
in most of these cases, delivery was accomplished 
by means of some destructive operation. Occa- 
sionally, however, the child was alive and in good 
condition. In such circumstances, the patient’s 
religious objection to feticide and our reluctance 
to destroy a living child compelled us to resort to 
cesarean section in spite of definite contra-indi- 
cations to this operation. While some of these 
destructive procedures were done with compara- 
tive ease, others were extremely difficult. In the 
difficult cases I soon learned that the uterus 
might be ruptured easily, that the cervix and 
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vagina might be traumatized extensively, and that 
many avenues might thus be opened up for the 
widespread dissemination of any infection that 
was present. Therefore, if the patient survived 
the shock and hemorrhage incident to operation, 
there always remained the chance that she might 
die from puerperal infection. Even when the 
operative procedure was an easy one, the patient 
occasionally died because her condition at the 
time of admission was too poor to stand any 
operation. 

While the instances in which cesarean sections 
were done on these neglected patients were not 
numerous, they were sufficiently frequent to dem- 
onstrate. the results of suprapubic delivery in 
such circumstances. Often the patient would re- 
cover from the immediate effects of the operation 
only to die from the abdominal calamity which 
occurred when the infected uterine wound broke 
open 5 to 7 days subsequently. Our experience 
during this first period, accordingly, left us with 
the following definite impressions: (1) That a 
destructive operation sometimes requires more 
skill than is required for the performance of a 
cesarean section. (2) That a destructive opera- 
tion cannot always be done in a neglected case of 
pelvic dystocia without risk to the mother. (3) 
That cesarean section often can be successfully 
performed in these cases. (4) That the risk to 
the mother, however, is too great to warrant the 
use of cesarean section if she can be delivered by 
any less dangerous procedure. (5) That the neg- 
lected patient’s condition may be too poor to 
stand any operative procedure. (6) That neglected 
cases of pelvic dystocia are best treated by their 
prevention through adequate prenatal care. 

During the second period, the number of emer- 
gency cases was greatly diminished. Due to the 
growing influence of our prenatal clinic, the ma- 
jority of our cases of pelvic dystocia then came to 
us before they went into labor. Antepartum 
measurement of their pelves was thus possible and 
the management of their labors was planned be- 
fore they entered the hospital. The improvement 
in our management of pelvic dystocia, which 
should have resulted from this good work of our 
prenatal clinic, however, was vitiated to some 
extent by our unfortunate experience with the 
low cesarean section. The results of this operation 
in potentially infected cases were so good that we 
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were misled into believing this procedure to be 
safer than it really is. A fairly large series of cases 
was accumulated in which the operation was done 
late in labor, long after the membranes had rup- 
tured, and after vaginal examinations and manip- 
ulations had been made. In these cases, the 
results were so good that we felt justified in giving 
all of our borderline cases of contracted pelvis a 
full test of labor. By this I mean that the labor 
was allowed to continue until the cervix became 
fully dilated and the patient had shown by sev- 
eral hours of good second stage pains that the head 
could or could not pass through the pelvis. If after 
such a test the head failed to enter the pelvis, a 
low cesarean section was done. After a consider- 
able experience, we learned that our early results 
were too good to be true and we were compelled to 
concede that even the low technique did not pro- 
tect the patient against the hazards which ac- 
company cesarean section performed long after 
the time for its safe performance has passed. Thus 
it may be seen that instead of operating upon 
neglected emergency patients, as we did in the 
first period, we neglected our own patients and 
then operated upon them. This mistake in our 
former routine is frankly acknowledged and it is 
hoped that others may profit by its publication. 

While our pioneer work with the low cesarean 
section revealed the limitations of the operation, 
it also demonstrated the value of this technique. 
Although the operation cannot be done without a 
3 to 5 per cent risk after the patient has been in 
labor 24 hours, or after the membranes have been 
ruptured many hours, or after a number of vaginal 
examinations have been made, we believe that it 
can be performed with relative safety after the 
patient has had 1o to 15 hours of labor even though 
the membranes have been ruptured for several 
hours, provided no vaginal examination has been 
made and the labor has been conducted with care. 
Our observation of these patients during a real test 
of labor also taught us that it is possible in the ma- 
jority of borderline cases to tell whether or not the 
head will enter the pelvis long before a full test of 
labor has been completed. From the experience 
gained during this second period, we accordingly 
learned that: (1) even the low cesarean section is 
not safe when it is done too late in labor, long after 
the membranes have been ruptured and vaginal 
manipulations have been made. (2) The low 
cesarean section can be done after 10 to15 hours of 
labor even when membranes have been ruptured 
several hours if no vaginal examinations are made 
and a good technique is followed throughout trial 
period. (3) That a full test of labor is not necessary 
in the majority of borderline pelvic contractions. 


After having thus learned the limitations of the 
low cesarean section, the risk in pelvic dystocia 
was considerably diminished in the third period by 
eliminating the complete test of labor in the ma- 
jority of cases in which it formerly was used, and 
by substituting for it a trial labor which was not to 
exceed 15 hours whenever cesarean section was 
contemplated. Since this change marked the in- 
auguration of our present routine, I shall now 
discuss our present teaching concerning the man- 
agement of pelvic dystocia. 

Diagnosis. Until recently the diagnosis was 
made by means of external and internal pelvim- 
etry exclusively and this means of ascertaining 
the size of the pelvis is still the only method 
available to most practitioners. The ordinary 
external measurements, because of their marked 
variations in women with normal pelves, are of 
little or no value, unless they are markedly con- 
tracted, except as a means of differentiating be- 
tween the different types of contraction. More 
important are the diagonal conjugate which ex- 
tends from the inferior margin of the symphysis to 
the promontory of the sacrum, and the biischial 
diameter which lies between the ischial tuberosi- 
ties. If the diagonal conjugate measures 11.5 
centimeters or over, the inlet of the pelvis in all 
probability is ample and engagement of the head 
may be anticipated unless the child is larger than 
normal. Likewise the outlet is usually sufficiently 
large whenever the biischial diameter exceeds 8 
centimeters. Unfortunately, much experience is 
necessary before these measurements can be made 
with any degree of accuracy. For this reason, 
many errors are made in ordinary practice and 
cases of pelvic dystocia are not recognized until 
the patient has shown by a prolonged labor that 
the head cannot pass through the pelvis. This 
unfortunate circumstance might be avoided if the 
average practitioner would have competent 
obstetric consultation to rule out the possibility 
of cephalopelvic disproportion whenever the head 
in a primigravida is not fixed in the pelvic inlet 
at the onset of labor, or whenever the abdomen 
is pendulous or overriding is present in any 
primiparous labor. If facilities for satisfactory 
pelvic roentgenograms are available, the pelvis 
may be measured according to the method of 
Thoms or that of Caldwell and Moloy. The results 
of these roentgenographic studies are so promising 
that an extension of their use to every sizable com- 
munity in the country may be predicted. When 
this occurs, it is to be hoped that every woman 
will have the size of her pelvis determined by 
means of roentgenography before she is married or 
when she becomes pregnant just as she is having 
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a premarital or a prenatal Wassermann test done 
at the present time in some states. When this is 
done, all cases of contracted pelves will have suf- 
ficient warning of possible dystocia to lead them 
to seek the services of a well trained obstetrician 
for their confinement. 

Delivery. Whenever the anteroposterior diam- 
eter of the inlet as determined by means of the 
diagonal conjugate or by means of roentgenog- 
raphy is 8 centimeters or under, the child is de- 
livered by cesarean section before or at the onset 
of labor, unless the labor is premature and exam- 
ination shows the head to be small. While it is 
possible that a living child may be born through a 
pelvis with a true conjugate of 8 centimeters, the 
chance of its not going through is so great and 
the risk of elective cesarean section is so slight 
that we are justified in resorting to suprapubic 
delivery at the time when this operation can be 
performed with the greatest safety. 

Unfortunately, most of our cases of contracted 
pelves have a true conjugate between 8 and 10 
centimeters in length. In these the possibility of 
delivery through the natural passages is always 
present and becomes greater with each half centi- 
meter increase in the anteroposterior diameter of 
the pelvic inlet. Because much depends upon the 
character of the uterine contractions and the 
malleability of the head, it is our custom to allow 
women with such borderline pelves to go into 
labor. Soon after the onset of good contractions 
an attempt is made to force the head into the 
pelvis and the cephalopelvic relationship is deter- 
mined by a modification of the method of Mueller. 
An assistant makes pressure over the fundus of 
the uterus and in the axis of the pelvic inlet while 
the examiner grasps the sides of the head with 
one hand and attempts to force it into the pelvis. 
At the same time, he notes by rectal palpation 
the effect of this maneuver on the descent of the 
head. If the presenting part can be forced to 
within a centimeter of the level of the ischial 
spines, delivery through the pelvis is awaited. If, 
on the other hand, the head cannot be forced into 
the pelvis and a considerable portion of it over- 
rides the symphysis pubis, the child is delivered 
by a low cesarean section. When the head cannot 
be forced into the pelvis and little or no overriding 
is present, labor is allowed to continue in the hope 
that sufficient molding may occur to permit en- 
gagement. Several hours later, this maneuver is 
repeated and the relationship of the head to the 
pelvis is again determined. If at that time, no 
progress has been made, and the true conjugate 
is less than 9 centimeters, suprapubic delivery is 
decided upon. When the measurement is 9 centi- 


meters or over, the trial labor is continued even 
though no progress has been made. From this it 
may be seen that cesarean section is favored when- 
ever there is no progress and the measurement 
is only slightly above the upper limit for an 
elective operation, while delivery through the 
passages is anticipated in all other borderline 
cases. This trial labor, however, is terminated 
within 15 hours after the onset of labor and within 
4 hours after the membranes have ruptured in 
all cases in which cesarean sections are contem- 
plated. In other words, the decision either for or 
against cesarean section must be made at some 
time within these limits. Stereoscopic roent- 
genographic observations during the course of a 
trial labor are of value. As the use of this method 
is extended and our experience grows, these accur- 
ate roentgenographic studies should assist greatly 
in the management of difficult borderline cases. 

In outlet contractions, the posterior sagittal 
diameter: is measured. Whenever the sum of this 
measurement and the biischial diameter is under 
15 centimeters, elective cesarean section is done. 
Here again, the more accurate roentgenographic 
techniques offer considerable help in that they 
correctly show the length of the symphysis, the 
acuteness of the subpubic angle, and the size and 
shape of the sacrosciatic notch. Their use, ac- 
cordingly, may prevent some of the cases of 
“failed forceps” which occasionally result from 
too great a narrowing of the posterior region of 
the pelvis. 

When the routine outlined is followed in the 
management of labor in contracted pelves, most 
women are delivered through the natural pas- 
sages. Labor is conducted in the usual manner 
with the exception that vaginal examination is 
avoided and rectal examinations are restricted 
whenever the possibility of cesarean section is 
considered. 

Forceps may be required as they may be re- 
quired in any labor and the indications for their 
use do not differ from the ordinary indications. 
They are never applied until after engagement has 
taken place. If it is good practice to refrain from 
the use of forceps before the head is engaged in 
cases without cephalopelvic disproportion, it can- 
not be good practice to apply them when the pel- 
vis is contracted and failure of engagement fol- 
lowing a test of labor demonstrates the need for 
either reducing the size of the head or delivering 
from above. Forcible efforts to drag a head 
through a pelvis that is too small cause irreparable 
damage to the mother and result in the death of 
the child. High forceps, accordingly, have no 
place in the treatment of pelvic dystocia. 
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The fact that the head in breech presentation 
enters the pelvis with relatively smaller diam- 
eters than in vertex cases formerly led some ob- 
stetricians to recommend podalic version in the 
treatment of contracted pelves. While the after- 
coming head may be regarded as more wedge- 
shaped and in rapid extractions should enter the 
pelvis more readily, it does not have an opportu- 
nity to become molded and accordingly is much 
less advantageous than an oncoming head. The 
old recommendation that version be done for 
moderate degrees of pelvic deformity, therefore, 
is not advised and version is limited to those 
emergencies which require rapid delivery before 
the head is engaged but in which the head is 
thought to be sufficiently small to enable it to 
pass through the pelvis. For similar reasons, the 
problem in contracted pelves is more difficult 
when the breech presents. In these circumstances, 
the cephalopelvic relationship cannot be ascer- 
tained until the aftercoming head reaches the 
pelvic brim. When marked disproportion is not 
recognized until this stage of labor is reached, it 
is too late to consider suprapubic delivery and the 
child is invariably lost. This inability to study 
the fit of the head into the pelvis when the breech 
presents should lead to more frequent resort to 
cesarean section than has been recommended in 
the routine suggested for vertex cases. 

Induction of premature labor unquestionably 
assures a larger number of infrapelvic deliveries 
than the plan outlined but it is accompanied by 
a high fetal mortality. In many instances, the 
child is smaller than anticipated and the problem 
of bringing up a small premature infant is en- 
countered. Since the risk to the mother and 
child is so slight when the routine described is 
followed, we believe it to be preferable to one in 
which a large proportion of the infants are lost. 
The induction of premature labor, accordingly, 
has not been considered in our management of 
pelvic dystocia. 


SUMMARY 


1. The possibility of pelvic dystocia should be 
recognized by measurement of the pelvis during 
the prenatal period. 

2. External measurements are of little value in 


determining whether a pelvis is or is not con- 
tracted. 

3. The diagnosis depends upon the length of the 
diagonal conjugate and the biischial diameters, 
or upon the measurements obtained by one of the 
accurate roentgenographic techniques. 

4. It is to be hoped that every woman will 
have the size of her pelvis determined by means 
of roentgenography before she is married or when 
she becomes pregnant just as she is having a 
premarital or prenatal Wassermann test done at 
the present time. 

5. Elective cesarean section is advised when 
the true conjugate diameter is 8 centimeters or 
under. 

6. Borderline cases of pelvic contraction are 
given a trial labor and the decision either for or 
against cesarean section must be made within 15 
hours after the onset of labor and within 4 hours 
after the membranes have ruptured. 

7. The use of stereoscopic roentgenographic 
studies in the course of the trial labor is advised. 

8. A full test of labor is not necessary in the 
majority of borderline pelvic contractions. 

g. The low cesarean section is not safe when it 
is done too late in labor, long after the membranes 
have been ruptured, and after vaginal manipula- 
tions have been made. 

10. It is a relatively safe procedure when it is 
done within 1o to 15 hours after the onset of 
labor and within 4 hours after the membranes 
have ruptured, provided no vaginal examinations 
have been made and a good technique has been 
followed throughout the trial labor period. 

11. A destructive operation sometimes requires 
more skill than is required for the performance of 
a cesarean section. 

12. A destructive operation cannot always be 
done in a neglected case of pelvic dystocia with- 
out risk to the mother. 

13. Even in neglected cases, cesarean section 
often can be performed successfully but the risk 
to the mother is too great to warrant its use in 
such circumstances if she can be delivered by any 
less dangerous procedure. 

14. High forceps, podalic version, and the in- 
duction of labor are not recommended in the 
management of contracted pelves. 
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TOXEMIAS OF PREGNANCY 


HERMAN W. JOHNSON, M.D., F.A.C.S , Houston, Texas 


HERE are only 2 toxic states due to 
pregnancy: hyperemesis gravidarum and 
eclampsia. The only factor in common is 
that both are ovular in origin; that is, 
both have their inception in placental tissue, but 
because of the time of inception in the short life 
span of chorionic tissue, the substances formed 
and the symptoms resulting are as different as 
those from ingestion of unripe and overripe apples. 

While placental tissue remains such from the 
first thread-like villus to senescence, it undergoes 
remarkable changes in the rate of cell prolifera- 
tion, function, and appearance. An animated 
picture of the first 10 weeks of placental develop- 
ment would display action above all else. It 
rapidly attains a high weight ratio of ovular 
tissue toembryo. This ratio is reversed later but 
in a more gradual manner. There is marked pro- 
liferation of chorionic epithelium, rapid develop- 
ment of ferment bearing cells, and arrangement 
of the syncytial cells over the layer of Langhans. 
There is also complex structural arrangement of 
the villi permitting osmosis with the maternal 
circulation. Real early the placenta, in addition, 
takes on with the pituitary the function of the for- 
mation of a gonadotropic hormone. It is during this 
embryonal period of the placenta that hyperemesis 
develops. It is during advanced age and senescence 
of placenta that eclamptic toxemia develops. 

For a number of years it has seemed to the 
writer that the most tenable thesis as to the eti- 
ology of hyperemesis is that during this period of 
rapid development of the placenta, a specific pro- 
tein substance, of which the syncytial cells may 
be the chief component, is thrown into the mater- 
nal circulation. This protein substance, which is 
exogenous, could produce the symptoms; the 
ovum is parasitic. This protein substance might 
act by reason of its molecular structure, its lytic 
action, or by possessing agglutins, as it might in 
cases of incompatible blood groups in parents. 

If the foregoing could be the basis for moder- 
ately severe nausea and vomiting, one might 
postulate that in an allergic individual, the ex- 
treme sensitivity to foreign proteins, combined 
with dehydration, starvation, and vitamin de- 
ficiency, could produce the pathology found at 

Presented in the Symposium on Obstetrics and Gynecology be- 
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autopsy in death from hyperemesis gravidarum. 
If the obstetrician will question patients with 
hyperemesis, he will be surprised to find out how 
frequently he can elicit a history of allergy in the 
patient or her antecedents. . Several years; ago 
the writer made an attempt to desensitize these 
patients by injecting blood serum from the hus- 
band. The results were not satisfactory enough 
to warrant the continued annoyance to the hus- 
band or the loss of time spent in procuring, keep- 
ing, and giving the serum. Later a sterile milk 
preparation was used with about the same result. 
Since then much progress has been made by the 
allergist in the method of desensitization. It may 
be that their services can now be enlisted so that 
this method of treatment can be given a fair trial. 

The psychogenic factor in hyperemesis must 
always be taken into consideration; but the as- 
sumption that it is the sole cause is as unscientific 
as it is unfair and unsympathetic. It can be seen 
readily that economic stress or failure of social 
or marital adjustment might be the conscious or 
subconscious motive for not desiring the preg- 
nancy. It is an interesting fact that many of my 
patients with hyperemesis have been unusually 
bright women with slight paranoid personalities. 
In other words, it is the potential career woman 
who probably subconsciously rebels at the self- 
negation of marriage, and the prospect of com- 
plete nihilation with reproduction. I am unwilling 
to admit that even in these cases the psychogenic 
factor was the sole cause. To conclude that the 
vomiting which was carried on to dehydration, 
starvation, and death was produced solely by a 
psychogenic factor, would require that the au- 
topsy of this patient be the same as the autopsy 
findings in cases of starvation. 


ECLAMPTIC TOXEMIA 


We believe that pre-eclampsia, as characterized 
by hypertension, is caused by proteinogenous 
amines, especially tyramine; and that eclampsia, 
characterized by hypertension plus capillary 
spasm, is an allergic reaction to the same amines. 

Young, in 1914, was the second worker to point 
out the significance of placental infarction with 
reference to toxemia. Young contended that cell 
autolysis in the infarcted area eventuated in split 
proteins which caused the symptoms. In 1927, 
1928, and 1929, Dr. H. O. Nicholas, head of 
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Department of Biochemistry, Rice Institute, Dr. 
Robert A. Johnston, my associate, and the writer, 
(20, 21, 22) started in where Young left off with 
his split proteins, and began biochemical analyses 
of the blood, urine, vomitus, and placentas from 
eclamptic patients. We took advantage of the 
exhaustive work of Hanke and Koessler (1-19) on 
proteinogenous amines, which was done at the 
University of Chicago from 1921 to 1926. This 
work will be referred to later. Specimens were 
first examined for histamine, the ideal endothelial 
toxin, but Dr. Nicholas was never able to get a 
positive reaction. Tyramine was next, and the 
first reaction was obtained from material gathered 
by gastric lavage. This had been done at the 
suggestion of Dr. Caldwell, who stated that 
whatever the toxin was, the gastric mucosa was 
instrumental in its elimination. This was followed 
later by positive tyramine reactions for this 
eclamptic’s blood, placenta, and urine. In 1936, 
Muller and Govaerts found tyramine in the blood 
serum and cerebrospinal fluid of eclamptic pa- 
tients. Also in the same year Leoper and Lesure 
found tyramine in the blood serum in cases of 
hypertension. For our purposes we appropriated 
that part of the work of Hanke and Koessler on 
proteinogenous amines which showed that there 
are strains of pathogenic bacteria which, in cul- 
ture media, converted histidine into histamine, 
and tyrosine into tyramine. This conversion was 
due to enzymic action. Pure strains were specific 
in action; that is, an organism capable of pro- 
ducing tyramine could not produce histamine and 
vice versa. Over 80 organisms were found to 
possess this quality, notably various strains of 
Bacillus coli and Streptococcus hemolyticus. 

Any theory as to the etiology of eclampsia must 
explain the commonly observed facts, namely: it 
occurs only in the human female; a placenta must 
be present, or a symptom continuity with a pla- 
centa; the condition is more common in primip- 
aras, twins, overweight babies, and polyhydram- 
nios; its incidence increases during or following res- 
piratory epidemics; and it follows severe Bacillus 
coli infections too frequently to be accidental. 

It is our theory that the upright position, which 
is maintained only by the human female, often 
causes venous back pressure, as shown by vari- 
cose veins, hemorrhoids, varicosities of vulva, 
vagina, and broad ligaments. This venous back 
pressure of the upright position is a factor under 
certain conditions of pressure in causing altera- 
tions in the uteroplacental circulations, that is, 
stasis in the intervillous spaces. These conditions 
are, first pregnancies, late pregnancies, large 
babies, and polydramnios. When these areas of 


stasis develop and are maintained for some time, 
the chorionic cells are deprived of nourishment 
and die. Cell autolysis then follows. The chori- 
onic tissue is reduced to its amino-acid content, 
just as liver tissue is reduced in acute yellow 
atrophy with the production of amino-acids. Let 
me say here for the purpose of clarifying our so 
called “circulatory insults,” of which infarction 
is often the visible result, that we do not give 
infarction the importance which we formerly did. 
Dr. Nicholas found that tyrosine accounted for 
4.26 per cent of the dried weight of placental 
tissue. Hence, a few scattered areas of stasis with 
cell autolysis would produce adequate tyrosine. 
If this intervillous stasis with its consequent de- 
struction of chorionic tissue is extensive, hemor- 
rhage takes place in this area. This hemorrhage 
is probably a protective mechanism by the fetus 
for the destruction and removal of destroyed 
tissue from channels of absorption. However, such 
parts of the affected area contiguous to the in- 
tervillous spaces may have been the source of the 
tyramine which produced the symptoms. In other 
words, eclampsia does not require visible infarc- 
tion. A placenta without visible infarction from 
an eclamptic toxemia will show tyramine. There- 
fore, it can be inferred that the different areas of 
stasis were the source of the tyramine. 

Reverting to the area of chorionic cell autolysis 
with its reduction to amino-acids, it must be 
admitted that even if the absorption of these 
amino-acids were rapid, their effect would hardly 
be toxic. The circulation, unless the liver is com- 
pletely destroyed, can take care of these without 
difficulty. They must be converted into their 
respective amines in order to become toxic. 

Source of the toxin. The ability of bacterial 
enzymes to convert amino-acids to poisonous 
amines gives a possibility of conversion in the 
placenta under conditions previously outlined. 
We are anxious for this to be so, because with 
the placenta as the source of the toxin, which we 
firmly believe, it is easier to explain certain fre- 
quently observed and well known facts. Natu- 
rally, one would think the source of the tyramine 
found in the blood stream and the placenta to be 
from the intestinal tract, especially the colon. 
But on investigation it is found that though tyra- 
mine is formed in the large intestine, due to its 
affinity and attachment for small particles con- 
tained within the lumen of the bowel, practically 
no tyramine or histamine passes through the 
mucosa into the portal vein. Jn extremis it does, 
but the onset of pre-eclampsia is not in extremis 
in the patient. If small quantities of tyramine do 
get into the portal vein and to the liver, it is 
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quickly de-aminized by a tyramine oxidase. With 
these difficulties tosurmount, especially with a well 
patient, it is not easy to prove that the tyramine 
in the blood had its source in the large intestine. 

Reverting to the placenta as the source of the 
toxin, the following facts are significant: A human 
female, and a living placenta, or a symptom con- 
tinuity with a placenta is absolutely essential to 
eclampsia. If and when the toxin is formed in 
the manner heretofore outlined, its permeability 
and absorption depend on the normal, uniform 
pressure between the area of formation and the 
intervillous spaces. That absorption does not 
take place otherwise is shown by the improve- 
ment following death in utero, with rapid absorp- 
tion of the amniotic fluid. Rupturing the mem- 
branes is followed by improvement. Here again 
with the lowering of the intra-uterine pressure, 
but with the placental circulation still function- 
ing, there is not such a disturbance in the uniform 
pressure. There is further proof that the placenta 
is the source of the toxin. Improvement rapidly 
follows the birth of the placenta. While toxemia 
generally affects the baby to a less extent than 
the mother, we reported a case of eclampsia in a 
newborn in which hypertension in the mother had 
escaped detection. 

Tyramine is a toxic amine with a pressor action. 
It is somewhere between histamine, the universal 
irritant, and guanidine which, no doubt, is much 
milder in action. Chemically, it is quite similar 
to the physiological amines, adrenalin, pitressin, 
and pitocin, and also similar in action to the 
amino-acid thyroxin. The hypertension from 
tyramine is primarily the result of direct irrita- 
tion to the vasoconstrictor terminals of the cap- 
illaries, and secondarily to irritation of the glo- 
meruli of the kidney. It is possible that after 
de-aminization of the tyramine, the irritation to 
the glomeruli continues the hypertension until 
this irritation has subsided. This accounts for the 
hypertension prior to the appearance of albumin 
and the continued hypertension longer than the 
pharmacological action of tyramine would produce. 

In former papers we have reported experiments 
of injecting into the peritoneal cavity of dogs 
extracts of sterile placental tissue and of incubated 
non-sterile placental tissue. We have also reported 
the production of peripheral necrosis in dogs by 
injecting large doses of tyramine into the portal 
circulation. We have reported the time required 
for the de-aminization of tyramine in the circula- 
tion of dogs and also in the human. We have 
reported the production of the characteristic 
occipital and frontal headache of pre-eclamptic 
toxemia in the human. We have also reported the 
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tyrosine content of dried placental tissue, and 
have shown that the amount of tyrosine in ap- 
proximately a dram’s weight of dried tissue would 
be lethal if rapidly converted and absorbed. 
Our last paper (25) gave the following conclusions: 

1. With our present methods of blood protein 
precipitation and analysis we cannot at this time 
describe any blood chemistry picture peculiar to 
eclampsia, involving variations in non-protein 
nitrogen, urea, uric acid, amino-acids, or creatine. 

2. There does not seem to be any increase in 
the undetermined nitrogen fraction of the non- 
protein nitrogen content which might indicate 
the presence of large amounts of toxic amines. 

3. Tyramine seems to be the only amine 
definitely associated with the clinical symptoms 
of eclampsia. Also, the amount of tyramine does 
not seem to be directly connected with the sever- 
ity of the clinical symptoms. 

The last part of paragraph 3 of our conclusions 
was best explained by inferring that the difference 
between the quantity of tyramine in the blood 
and the symptoms exhibited by the patient was 
due to allergy. No facts had been gathered to 
support this inference. During the past year a 
weak attempt has been made by the writer to as- 
semble such information as would throw light 
on the question. A brief statistical study of 
late toxemia shows that approximately 10 per 
cent of pregnancies at or near term exhibit various 
degrees of hypertension, 2 per cent develop mod- 
erately severe toxemia, and eight tenths of 1 per 
cent exhibit hypertension plus capillary spasm. 
For purposes of this paper evidence of capillary 
spasm is limited to angiospasm of the retinal 
arterioles and convulsions. The visual disturbance 
of retinal angiospasm is well known. It is an as- 
sumption that convulsions are due to a sensitive 
cortex with angiospasm and edema. If some cases 
of excruciating headache, abruptio placentz, gen- 
eralized edema, and marked albuminaria were 
added, this group would be over 1 per cent. 

An investigation to support the allergy theory 
would include: First, history of allergy in patient 
or antecedents; second, evidence that the sub- 
stance investigated ever produces allergic re- 
action; third, skin testing. In order to elicit a 
history of allergy, a voluminous questionnaire 
must be prepared and interpreted by an allergist. 
Information from this source was abandoned. It 
is interesting, however, to note that casual ques- 
tioning of a toxemic patient will bring forth from 
the patient or mother some first-hand information 
about “uremic poisoning.” There is some evidence 
that we have eclamptic families as well as asth- 
matic families. The writer knows a family in 
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which 3 of 4 daughters had convulsions with the 
first pregnancy. Chen, whose pharmacological 
studies were conducted on dogs, gave a man some 
tyramine acid phosphate by mouth. This was 
followed later by an extensive urticarial rash. We 
are all familiar with the urticaria which oc- 
casionally appears in a patient convalescing from 
eclampsia. The same character of rash is often 
noted in babies born of eclamptic mothers. 

The skin testing was done after invoking the 
aid of an outstanding allergist. It wasn’t long 
before the writer could see that he was being 
taken into unknown fields, fields of anaphylaxis, 
atopic reactions, transferred sensitivity, etc., etc. 
To the writer the question seemed more simple: 
Does a given solution of tyramine, with a known 
hydrogen ion content, when given intradermally 
to different people, produce a reaction with slight 
individual differences, or a reaction with marked 
differences? Naturally, the identical solution 
must be given to the individuals, the amounts 
given must be the same, and the gauge of needle 
the same. Methods of the allergist can be used 
then in interpreting the reaction-size of wheal, 
pseudopods, extent of erythema, or flare, and dur- 
ation of reaction. This, then, may be indicated 
from 1 plus to 4 plus. Normal saline was used for 
control. The solutions of tyramine hydrochloride, 
were marked 2, 3, 4, and arranged from .oo2 to 
.00002. The quantity given was two one hundredths 
of a cubic centimeter; the gauge of needle was 27. 

Twenty patients have been tested. In’ the 
majority of cases, patients were selected who had 
had or were suffering from hypertension plus cap- 
illary spasm, and also patients with marked hy- 
pertension alone. The number of cases has been 
small and this is only a preliminary report. No 
claims whatever are made, but the tests seem to 
indicate that those who have hypertension with 
capillary spasm show marked sensitivity to very 
weak dilutions of tyramine. 


SUMMARY 


The suggestion is made that the specialty of 
allergy may be instrumental in solving the eti- 
ology of hyperemesis gravidarum. 

The theory regarding eclamptic toxemia which 
we have tried to support requires that: (1) stasis 
in the intervillous spaces must be of sufficient 
duration to cause degeneration of chorionic tissue, 
with the production of tyrosine; (2) that only 
through infective processes with bacteria or en- 
zymes circulating in the blood is the conversion of 
tyrosine to tyramine possible; (3) the absorption 
of the tyramine formed depends on the condition 


of uniform pressure as outlined in the paper; (4) 
tyramine circulating in the blood in pregnancy 
produces only hypertension; and (5) in the sen- 
sitive or allergic patient, tyramine produces hy- 
pertension, plus capillary spasm which is the 
pathological unit of eclampsia. 
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SYMPOSIUM: OTORHINOLARYNGOLOGY 


LARYNGECTOMY: A PLEA FOR A NARROW FIELD 
OPERATION 


CHEVALIER JACKSON, M.D., F.A.C.S., Philadelphia, Pennsylvania 


ISTORICAL matters would be out of 
place in this paper. Moreover they 
have been extensively reviewed in a 
recent publication in which I collabo- 
rated (11). A few historical phases must be men- 
tioned here because their persistent remnants 
seem to frustrate efforts at certain improvements 
in technique. A few of the historical errors of 
which we inherit remnants are the following: 

1. Laryngectomy during the first 27 years of its 
recognition as a practicable operation was done 
only in advanced cases of malignant disease of the 
larynx. In not one case does the history show that 
there was an early diagnosis. 

2. Inall cases the growth was extrinsic by origin 
or extension. 

3. Biopsy was not done. 

4. Direct laryngoscopy was ignored. 

5. Great store was set by the presence of hard 
lymph nodes as a diagnostic feature and laryngec- 
tomy was seldom done in their absence. 

6. Surgeons were misled by applying to the 
larynx the principles developed in the operations 
for cancer of the mamma and axilla, regions quite 
different anatomically and pathologically from 
the larynx. In operable cases of cancer of the 
larynx we are dealing with squamous cell carci- 
noma and it is inside a cartilaginous box with 2 
layers of perichondrium, which constitute 3 bar- 
riers that do not exist in the mamma. If we doa 
laryngectomy at the early period at which it 
should be done, we take out that box and its con- 
tents before leakage has occurred. 

7. Practically all laryngectomic techniques were 
based upon search for and removal of cervical 
lymphatics whether involved or not. 


WIDE FIELD LARYNGECTOMY 


Under conditions enumerated in the foregoing 
paragraphs only a wide field operation could 
afford the ample access necessary. Unquestionably 
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the wide field is easiest for the operator. To lay 
back huge flaps, open up the whole front of the 
neck, layer by layer, cut away the muscles, iden- 
tify the anatomical structures seriatim as in the 
dissecting room constitute the comfortable way 
to work. So also would be a lengthy incision for 
laparotomy. 

The disadvantages of a wide field laryngectomy 
are so many and so vital that it seems proper to 
raise the question whether or not a wide field is 
necessary in all cases. These disadvantages are: 
(1) shock, (2) trauma, (3) impaired blood supply, 
(4) flaps, (5) air-pocketing, (6) large wound, 
(7) increased flow of serum, (8) retarded healing, 
and (9) greater risk of pharyngostoma. 

Shock. There seems no reason to question the 
greater degree of shock in the wide field operation. 
It seems equally evident that to some degree shock 
retards healing processes. Otherwise the impor- 
tance varies with the equation of the particular 
case. 

Trauma. By all the techniques of wide field 
operation the amount of trauma is necessarily 
much greater than in a carefully executed narrow 
field operation. The greater the trauma the 
greater the time for healing, and traumatized 
tissues favor sepsis. 

Impaired blood supply. Unquestionably a larger 
wound means more vessels cut, and more hemo- 
stasis means prolongation of operative time. But 
these are of less importance than the fundamental 
fact that the wide field operation invades a region 
of greater vascularity extensively as compared to 
the small anastomotic arterial twigs found in the 
median line (Figs. 1, 2). Impaired blood supply 
means retarded healing. Retarded healing invites 
sepsis in a region where a septic field like the 
pharynx is concerned in the operation. In such a 
wound, if healing must await re-establishment of 
an extensively interrupted blood supply, trouble 
is almost certain. 

Flaps. In a wound exposed to infective risks, 
such as pertain to laryngectomy, flaps are objec- 
tionable inversely as their blood supply. Anemic 
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flaps do not become necrotic often but they inevi- 
tably retard healing and thus invite infection. To 
lay back huge flaps gives the surgeon easy and 
comfortable access to all the anatomical struc- 
tures in the neck, but the ease and comfort are too 
often offset by the consequent postoperative 
anxieties. 

Air-pocketing. A wide field, with large flaps and 
extensive muscular exsections, multiplies the diffi- 
culties of eliminating air and serum pockets, and 
if these are not eliminated they will retard healing 
and increase infective risks. The stump of an 
exsected muscle makes a pocket difficult to ob- 
literate. 

A large wound. It is true that under aseptic and 
otherwise favorable conditions a large wound 
heals as quickly as a small one; yet under condi- 
tions present in laryngectomy a large wound, with 
its lesser support of the pharyngeal repair, greater 
flow of serum, and increased tendency to air- 
pocketing, multiplies the risks of infection. When 
infection does occur the breaking down of the 
large wound means extensive suppuration, slough- 
ing, and a large area for septic absorption. 

Retarded healing. Of course primary union is 
always desirable and sometimes obtainable after 
laryngectomy; but what is even more important 
is that anything that retards healing enormously 
increases the infective risks. A healthy wound 
with little trauma and little interference with 
blood supply has the best chance of prompt heal- 
ing and the highest resistance to infection. On the 
contrary, a sluggish wound with large anemic 
flaps favors the breaking down of the pharyngeal 
repair. 

Pharyngostoma. All of the factors referred to in 
the foregoing paragraphs add up to a high per- 
centage of pharyngostoma, and especially to large 
pharyngostoma, which is the most troublesome of 
all laryngectomic sequel. 

To the enumeration of all of these disadvantages 
the objection will be raised that they are unimpor- 
tant compared to the 100 per cent mortality of 
untreated cancer of the larynx. This is true, but 
it does not imply that we should not seek less 
risky and equally efficient means of dealing with 
this dire disease. 

All that has been said here may be miscon- 
strued as condemnation of a wide field laryngec- 
tomy calling for constructive suggestions. With 
no expectation of general acceptance I venture to 
make the following suggestions: 

1. A narrow field laryngectomy should be done 
in suitable cases. That is to say, the larynx should 
be removed through a midline incision without 
flaps. 


2. No search ought to be made for metastatic 
lymphatics when no nodes are palpable. If evi- 
dence of lymphatic involvement should develop 
after a narrow field operation, exsection can be 
done as a relatively minor operation free of septic 
risks; the lymph channels can be sealed up by 
irradiation; or both of these measures may be 
combined. Probably large scale averages would 
be as good as from wide field operation. My 
opinion is that all metastogenic material cannot 
be removed from the neck by any operative 
procedure no matter how radical. 

3. When lymph nodes are palpable the case is 
one for irradiation rather than laryngectomy. My 
experience in this respect supports the opinion of 
Crowe and Broyles and a few other laryngologists. 

4. A good way to eliminate wide field laryngec- 
tomy is to make an earlier diagnosis of cancer of 
the larynx. A still better way would be to make 
a diagnosis so early that the cancer would be 
amenable to treatment by laryngofissure; then 
the patient would not lose his larynx by either 
wide field or narrow field laryngectomy. If hoarse- 
ness in an adult were considered as probably can- 
cerous and calling urgently for immediate diagno- 
sis, laryngectomy would rarely be necessary. 
Delay in diagnosis of cancer of the larynx is inex- 
cusable. It can be made early and promptly by 
biopsy. 

To prevent misunderstanding it should be em- 
phatically stated that the narrow field operation 
is advocated only for early intrinsic disease that 
is too extensive for the laryngofissure route. It 
would be a deplorable mistake thus to operate in 
a case of cancer that is extrinsic by origin or exten- 
sion, or on a patient with palpable lymphatic 
involvement. If the surgeon believes in operative 
treatment of such cases, a wide field operation is 
necessary. 


NARROW FIELD LARYNGECTOMY 


By the term narrow field laryngectomy I mean 
an operation in which the larynx, and the larynx 
only, is removed through a midline incision. Its 
greatest advantage is that in most cases it is fol- 
lowed by such rapid healing that the risks of in- 
fection, sepsis, sloughing, breaking down of pha- 
ryngeal repair, and pharyngostoma are avoided. 

Indications. Narrow field laryngectomy is indi- 
cated in cases of malignant disease of the larynx 
in which the lesion is still intrinsic and of limited 
extent, though too far advanced to warrant 
laryngofissure. 

Contra-indications. A narrow field laryngec- 
tomy is not to be considered under the following 
conditions: (1) a lesion extrinsic by origin or 
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extension; (2) involvement of the internal peri- 
chondrium, even though it be only inflammatory; 
(3) impairment of arytenoid mobility; (4) any 
evidence of lymphatic involvement even if only 
inflammatory. Very careful delicate and deep 
palpation is necessary to discover lymphatic in- 
volvement in some cases. (5) A high degree of 
malignancy as indicated histologically; (6) general 
contra-indications to any operative procedure. 
Though these cannot be ignored they are less 
important than in a wide field operation because 
shock is much less. My opinion is that laryngec- 
tomy is contra-indicated in a patient who, apart 
from cancer, would be rated as having less than 
average life expectancy, as judged by actuarial 
standards. 

Technique of narrow field laryngectomy. In pre- 
senting the following statement of a few of the 
basic technical features of the narrow field opera- 
tion it should be emphasized that they are not 
intended to apply to a wide field laryngectomy. 
It is hoped this will be borne in mind in discussion. 

1. One absolute essential is good illumination; 
it must be equal to and not unlike that required 
for intranasal surgery. The ideal is a beam pro- 
jected into the wound nearly parallel to the 
operator’s visual axis. 

2. In the choice of an anesthesia, the operator 
is free to follow his preference except for the fol- 
lowing restrictions: Infiltration is objectionable 
because of local trauma if perfect analgesia is 
obtained. Inhaled ether is objectionable because 
of bronchial hypersecretion. Profound, prolonged 
anesthesia of any kind is objectionable. The 
shorter the time the cough reflex is abolished the 
better. If morphine is used at all, it must be in 
one small dose before operation and not repeated, 
so as not to interfere with prompt restoration of 
the tussive reflex. Atropine should not be used. 

These restrictions narrow the choice to chloro- 
form (5, 22), nerve block (18, 19), and the group 
of drugs represented by avertin (1, 17). Light 
chloroform insufflation has many advantages, but 
it must be administered by an anesthetist not 
only experienced but enthusiastic in its use. 

3. A median line incision that goes through only 
anastomotic arterial twigs is made (Figs. 1 and 2). 
It should extend from the hyoid bone to the supra- 
sternal notch. If emergency or anatomical anom- 
aly should require it, the incision can be extended 
upward by median division of the hyoid bone, as 
in the New operation. No transverse incisions 
are made. 

4. No flaps are dissected up; the integument is 
left normally attached to deeper structures. The 
median incision is deepened by clean cutting until 
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Fig. 1.! Diagram of the arterial supply of the tissues con- 
cerned in laryngectomy. The supply comes from lateral 
trunks, chiefly the superior and inferior thyroid arteries. 
The upper and lower trunks anastomose freely with each 
other and also across the midline to the corresponding 
vessels of the other side. Obviously a narrow midline 
wound, (A), for laryngectomy, dividing only anastomotic 
twigs, leaves a better blood supply than a layer-by-layer 
operation as shown in Figure 2. 


the larynx and trachea are reached. Retractors 
are used carefully so that the whole sides of the 
wound are retracted and not the skin alone. 

5. Utmost care should be taken to minimize 
trauma; cutting is preferable to blunt dissection. 
Traumatized tissues are vulnerable and invite 
infection. 

6. Few ligatures will be required; no large 
arteries are normally present in the midline (Figs. 
1 and 2). Veins of considerable size may be en- 
countered; if they cannot be drawn aside, they 
should be clamped before division and ligated at 
once. The superior and inferior laryngeal arteries, 
or their anomalous equivalents must be ligated, 
and also their accompanying veins. In all of this 
work trauma should be carefully minimized as 
advised by Crowe and Broyles. 

7. Muscles are not exsected as in wide field 
laryngectomy. It is true that the muscles inserted 
into the laryngeal cartilages lose their insertion; 
but they are not useless; their action after healing 
assists in swallowing movements and sometimes 
in pseudophonation. What is even more impor- 
tant is the fact that leaving the muscles lessens 
trauma and pocketing and gives good support to 
the pharyngeal repair. Muscular insertions into 


1Figures 1 and 2 to be used in Cancer of the Larynx. Philadelphia 
/. B. Saunders Co., in press. 
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Fig. 2. Diagrammatic horizontal representation of the 
blood supply of the region concerned in laryngectomy. (It 
does not represent a frozen section at a particular level, 
but a composite schema of the different levels concerned.) 
The blood supply is chiefly from upper and lower lateral 
trunks, represented compositely at Sz. Obviously a mid- 
line wound, A, as in a narrow field laryngectomy, leaves a 
better blood supply, with consequent better chances for 
prompt healing, as compared to a layer-by-layer operation 
(L, L, L, L, L) with laying back of large skin flaps and 
much hemostasis. Pending development of a collateral 
circulation healing is retarded and pharyngostoma is 
favored, and sometimes even necrosis of flaps occurs. 


the laryngeal cartilages are detached close to the 
perichondrium with least possible trauma. De- 
taching the perichondrium itself with insertions 
intact, as done by Crowe and Broyles, seems even 
better. 

8. Mechanical aspiration of blood and secre- 
tions must be maintained as long as the cough 
reflex is abolished. 

With the aforementioned technical features con- 
stantly in mind, the operator may use his favorite 
plan of removal of the larynx. He may remove it 
from above downward or from below upward as 
preferred. 

g. Not having exsected any muscles good, 
strong support for the pharyngeal repair can be 
built up. The stiffening of the repaired wall is 
increased by the thyroid perichondrium if the 
plan of Crowe and Broyles be employed. 

10. The median line incision without muscular 
excisions or pockets simplifies drainage. There is 





ordinarily no need of riddling the neck with pas- 
sages for drainage tubes. One median drain is 
usually sufficient. Crowe and Broyles use rubber 
tissue. Babcock prefers glass and uses continuous 
suction with a weak motor pump. 

11. At the top of the order sheet after operation 
should be written, ‘This patient must not be 
given atropine or opiates without written authori- 
zation of the chief.” If this is not done, the 
deplorable hospital routine of postoperative seda- 
tives will inevitably be followed. Water in ade- 
quate daily amounts to prevent dehydration must 
be specified. It is given through the nasal feeding 
tube that is placed at operation. Food is unimpor- 
tant for the first day, but water is vital. After the 
first day vitamins and a balanced diet are essen- 
tial for prompt healing. 

12. Dressings should be heavy enough only to 
cushion the pressure needed for obliteration of 
pockets. A frequent change of gauze prevents 
stagnation and the flow of sterile serum cleanses 
the wound. Catheter aspiration of the trachea by 
the nurse prevents obstructive atelectasis. If the 
percussion note becomes impaired over any area 
of either lung, notwithstanding catheter aspiration 
of the trachea and main bronchi, bronchoscopy 
must be done for clearing the airway. Under no 
circumstances is a diagnosis of pneumonia war- 
ranted without a bronchoscopic examination to 
exclude obstructive atelectasis. If a tracheal can- 
nula is worn, the outer cannula must be changed 
at least once a day and the inner cannula as often 
as necessary. The Chevalier L. Jackson cannulas 
without entangling projections are best because 
they prevent jars and jerks on the wound in wip- 
ing away coughed-up secretions. 


POSTOPERATIVE COMPLICATIONS OF 
LARYNGECTOMY 


The appalling frequency and high mortality of 
complications in the early days of laryngectomy 
have been greatly diminished by modern tech- 
nique of wide field laryngectomy and still further 
lessened by the narrow field technique, yet it 
cannot be said that complications have been 
eliminated altogether. It seems warranted to 
state that the narrow field procedure is seldom 
followed by secondary hemorrhage, virulent in- 
fection, serious sepsis requiring opening of the 
wound, necrosis, sloughing, breaking down of the 
pharyngeal repair, pharyngeal fistula, or pharyn- 
gostoma. Pulmonary complications require sepa- 
rate consideration. 

Pneumonia and atelectasis as complications of 
laryngectomy. Pneumonia as the internist under- 
stands the term, is, today, one of the rarest com- 
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plications of laryngectomy. In the early years of 
this operation, according to the records, about 40 
per cent of the patients died of “pneumonia,” 
“double pneumonia,”’ or “‘collapse.”” The bron- 
choscope has shown that recorded signs and symp- 
toms of these conditions have been produced in 
patients who had obstructive atelectasis without 
pneumonia and, further, that all of the signs and 
symptoms disappeared after plugs of thickened 
* secretion were bronchoscopically removed (8, 9, 
11-15). Because of its bearing today on the prob- 
lems of laryngectomy and its postoperative care, 
it seems important to make an analysis of the 
factors concerned in the obstructive atelectasis 
that so frequently was, and occasionally is still 
mistaken for pneumonia. First, let us consider 
the operative procedure and after-care practiced 
in the early days. They have been enumerated 
thus: 


“The pall of the earlier days still hung over the operation. 
In the usual technic the patient was kept profoundly under 
the anesthetic because surgeons believed light anesthesia 
involved risk of sudden reflex cardiac arrest. The practice 
was to start with a deep anesthesia which totally abolished 
the cough reflex for two or three hours, then to give opiates 
which abolished it for a number of days longer. Though 
full physiological cough cannot be carried out without 
glottic co-operation, the laryngectomized patient can, by 
forced expiratory blast, clear his tracheobronchial tree 
through the cannula if his secretions are not thickened by 
opium and atropine and all his sensory nerve endings and 
reflexes are not drugged asleep. Strange as it may seem, 
many operators deliberately gave large doses of atropine 
for the purpose of drying up the saliva with no thought of 
the harm to the lungs. Stagnation of pulmonary secretions 
and clots for two or three days resulted from the drugging 
asleep of the watchdog of the lungs.’’(11) 


Let us consider some of the factors that were 
concerned in the desiccation of the bronchial se- 
cretions and consequent obstructive atelectasis 
due to plug formation. 

1. Ether was blamed for causing postoperative 
“pneumonia” by direct irritation. It probably 
never caused pneumonia in this way. It is a factor 
in bronchial plug formation in 2 different ways. 
(a) It causes hypersecretion. The bronchoscope 
has shown that when there is hypersecretion the 
secretions increase in coagulability because of an 
increase in fibrin (9). (b) Ether is a powerful 
respiratory stimulant; during a long operation the 
respiratory centers are greatly fatigued; a long 
period of reactively weakened respiration follows. 
This means stagnation of the excessive endo- 
bronchial secretion. Stagnation favors thickening 
and coagulation. 

2. Dry air. Thickening of endobronchial secre- 
tions and plug formation are favored by the dry 
air of the average hospital; in winter time hospital 
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air is desiccating (11, 12, 14). This desiccation is 
of course increased by the fact that the inspired 
air in the laryngectomized patient is taken in 
directly through the neck without the humidify- 
ing effect of the nasal passages. 

3. Dehydrated condition of the patient favored 
drying of endobronchial secretions. The patient 
was deprived of water because the operator feared 
the necessary swallowing movements and pharyn- 
geal distention might start a leak in the pharyn- 
geal repair; or the water reaching the stomach 
might cause equally disastrous vomiting. This 
latter was almost certain to happen because of the 
opiates given. The nasal feeding tube advocated 
in 1904 (10) to prevent dehydration as well as for 
feeding, was likewise objected to as mechanically 
causing nausea that was really due to opiates. 

Opiates and atropine. Atropine was routinely 
used (a) separately for its inhibitory effect on oral 
secretions that often threaten to break through 
the pharyngeal repair; (b) to lessen bronchial 
hypersecretion of ether inhalation; (c), as an 
adjuvant to morphine. Unquestionably atropine 
favors thickening of bronchial secretions and for- 
mation of plugs that cause obstructive atelectasis. 
Morphine or any other opiate has the effect of 
drying the bronchial secretions, depressing respi- 
ration, and inhibiting the cough reflex, thus favor- 
ing stagnation and drying (6, 7, 8, 9, 15). 

Abolition of the cough reflex supplied the impor- 
tant element of time for the coagulation, thicken- 
ing, and increased viscosity of secretions and thus 
favored formation of obstructive masses or plugs. 
Uninhibited cough, by the bechic blast and tussive 
squeeze would have expelled the fluid secretions 
before they had time to undergo an increase of 
viscosity. By all the classic techniques the cough 
reflex is abolished by the anesthetic during the 
long operation; this abolition is perpetuated by 
the postoperative administration of morphine and 
atropine. 

Recurrence. Ultimate statistics are not yet 
available in sufficient quantity for even approxi- 
mately conclusive determination of relative per- 
centages of recurrence in wide field and narrow 
field laryngectomies, respectively. So far as early 
recurrences are concerned they are fewer after the 
narrow field than after the wide field operation. 
This, however, does not indicate that the narrow 
field technique is necessarily more efficacious; it 
was used only in less advanced cases and those 
not showing evidence of glandular metastases. 


SUMMARY 


The following statements though dogmatic in 
form are offered as postulates: 
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The standard technique of laryngectomy is 
based upon extensive removal of lymphatic metas- 
tases. The advisability of attempting to remove 
such metastases seems questionable; but, grant- 
ing that it is advisable, are we justified in opening 
the whole front of the neck to get out the larynx 
of a patient who has no glandular involvement? 
Let us call this technique a wide field operation. 
Unquestionably, it is the easiest way to operate 
because of its wide access. Its disadvantages are 
extensive trauma, much interruption of blood 
supply, poorly nourished flaps, retarded healing; 
and all 4 of these disadvantages combine to favor 
breaking down of pharyngeal repair and forma- 
tion of pharyngostoma. Is it not better to do a 
narrow field operation, taking out the larynx 
through a midline incision and leaving the appar- 
ently uninvolved glands to be sealed up by irradi- 
ation if they should later show evidence of involve- 
ment? The history of the surgical treatment of 
cancer of the larynx shows that operators have 
closely followed the principles developed for deal- 
ing with cancer of the breast where anatomical and 
pathological conditions are quite different. In 
dealing with mammary cancer a narrow field 
operation would be indefensible. In cancer of the 
larynx too advanced for laryngofissure, but still 
intrinsic and free from evidence of cervical adenop- 
athy, a narrow field operation seems to have 
many advantages. 


REFERENCES 

1. BasBcock, W. Wayne. Laryngectomy for carcinoma 
of the larynx. Surg. Clin. N. America, 1931, 11: 
1207; A Textbook of Surgery. Philadelphia: W. B. 
Saunders Co., 1929. 

2. CLerF, Louis H. Cancer of the larynx. Pennsylvania 
M. J., Dec., 1929. 

3. COLLEDGE, LIONEL. Laryngectomy, in the Larynx 
and Its Diseases, by Harold Barwell. P. 252. Lon- 
don: Oxford University Press, 1928. 


CrILE, GEORGE W. Laryngectomy for cancer. Tr. Am. 
Surg. Ass., 1913, 31: 259; Proc. Am. Acad. Ophthal. 
& Otolaryngol., 1912. 


. Crowe, S. J., and BroyLes, Epwin N. Carcinoma of 


the larynx and laryngectomy. Proc. Amer. Laryn- 
gol. Soc., 1938; Ann. Otol., Rhinol. & Laryngol., 


1938, 47: 875. 


. JAcKSON, CHEVALIER. Peroral Endoscopy and Laryn- 


geal Surgery. St. Louis: The Laryngoscope Co., 
IgI5. 

Idem. Postulates on the cough reflex in some of the 
medical and surgical phases. Therap. Gaz., Sept. 5, 


1920. 
. Idem. Cough, bronchoscopic observations on the 


cough reflex. J. Am. M. Ass., 1922, 79: 1399. 


. Idem. The mechanism of physical signs in neoplastic 


and other diseases of the lung. J. Am. M. Ass., 
1930, 95: 6390. . : 

Idem. Primary malignant disease of the larynx. 
Laryngoscope, August, 1904. 


. JACKSON, CHEVALIER, and JACKSON, CHEVALIER L. 


Cancer of the Larynx. Philadelphia: W. B. Saun- 
ders Co., 1939. (In press) 

Idem. The Larynx and Its Diseases. Philadelphia: 
W. B. Saunders Co., 1937. 

Idem. Bronchoscopy, Esophagoscopy and Gastros- 
copy, 3d ed. Philadelphia: W. B. Saunders Co., 


1934. 
. Idem. Acute laryngotracheobronchitis. J. Am. M. 


Ass., 1936, 107: 929. 


. Idem. Bronchoscopical observations on postoperative 


pulmonary complications. Ann. Surg., 1933, 47: 516. 


. Idem. Surgery of the Larynx and Trachea and Endo- 


scopic Surgery of the Bronchi, Dean Lewis’ Practice 
of Surgery. Vol. IV, pp. 1-253. Hagerstown, Md.: 
W. F. Prior Co., 1938. 


. Looper, E. A. Laryngectomy for cancer of the 


larynx. Surg., Gynec. & Obst., 1937, 64: 524. 


. Martin, Hayes E. The treatment of cancer of the 


larynx. Proc. Am. Acad. Ophthal. & Otolaryngol., 
1936. 


. New, Gorpon B. A two-stage laryngectomy. Tr. Am. 


Laryngol. Ass., 1928. 


. Orton, H. Boyian. Cancer of the larynx. Proc. Am. 


Laryngol. Ass., 1938, p. 144. 


. Tucker, GABRIEL. Cancer of the larynx. Surg., 


Gynec. & Obst., 1928, 46: 303. 


. Zinn, WaITMAN F. L. Laryngectomy—one stage. 


Ann. Otol., Rhinol. & Laryngol., 1928, 47: 453. 





tO. 0.0 0 *& 

















THE DIAGNOSIS AND SURGICAL MANAGEMENT OF 


CHRONIC SINUSITIS 


W. RAYMOND MCKENZIE, M.D., F.A.C.S., Baltimore, Maryland 


HE correct diagnosis of chronic dis- 
ease in the paranasal sinuses can be 
arrived at only by a definite and 
systematic routine of study. Failure 
to adopt such a plan will add unnecessary 
handicap to one’s efforts and may even lead 
one astray entirely. It is only by the strict 
observance of every detail that an accurate 
diagnosis can be obtained. Any inaccuracy in 
diagnosis will undoubtedly lead to improper 
treatment. This is one factor which is re- 
sponsible for the attitude of the laity and of 
many physicians, who are opposed to nasal 
and sinus surgery or treatment. The so called 
conservative surgery on the nose and sinuses 
is, I believe, a larger factor in the distribution 
of the propaganda that “once a sinus, always 
a sinus.” The removal of the septum, a tur- 
binate, or a polyp for the cure of chronic 
sinusitis is as efficient as a skin incision for 
the cure of appendicitis. Unless the abdominal 
cavity is entered and the diseased appendix 
removed, a cure cannot be expected. Like- 
wise unless the sinus cavity or cavities are 
opened and the diseased tissue completely 
removed, good results cannot be obtained. 


NEED OF ACCURATE DIAGNOSIS 


First in importance in any diagnostic study 
is a well taken history. This will provide all 
the facts about the onset and the progress of 
the disease. It will eliminate or lead to suspi- 
cion allergy or allergic tendency. This is a 
most important point and should always be 
given due consideration, otherwise too many 
disappointments will result. 

The symptoms elicited in the history are all 
significant. Headache or pain is a frequent 
symptom, occurring in about 60 per cent of 
the patients. However, the fact must not be 
overlooked that pain is not an essential symp- 
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tom of chronic sinus disease. The worst types 
of sinusitis can exist for years without any 
pain whatsoever. This is especially true in 
ethmoid and antral involvement, less likely to 
occur in frontal or sphenoidal infection. While 
the pain varies greatly in severity, location, 
and character, it still has some diagnostic sig- 
nificance. There may be days or weeks of com- 
plete freedom from pain, followed by days or 
weeks of excruciating pain, which morphine will 
relieve only partially. It may be moderately or 
mildly severe and described asasense of pressure 
or fullness inside the head, or of a band drawn 
tightly around the head. It may be constant, 
or intermittent and neuralgic in character. 
It may be frontal, parietal, occipital, or all 
over the head, or referred to the ear or throat 
and larynx. The intermittent or neuralgic 
type of pain usually exhibits one characteris- 
tic. It begins during the morning hours or the 
patient may be awakened with it. It grows in 
severity and intensity for 2 or 3 hours, and 
then gradually subsides completely, so that 
towards evening and at night the patient is 
absolutely free of pain. It recurs at the same 
time and in the same location the next day, 
and every day as long as the attack lasts. 
The diffuse, generalized headache, whether oc- 
curring in the frontal, parietal, or occipital 
region, shows constancy only in that it recurs 
in the same location and shows no tendency 
to migrate. 

Location, character, and severity of the 
pain are not always significant of the sinus or 
sinuses involved, or of the degree of involve- 
ment. It is very important to bear this fact 
in mind so that a healthy sinus will not be 
opened unnecessarily, because of a diagnosis 
arrived at through pain localization. Frontal 
headaches are due much less frequently to 
frontal sinusitis than to ethmoidal or antral 
involvement. The vast majority of patients 
complain of frontal headaches, while only 2 or 
3 per cent have frontal sinusitis. Pain in the 











occipital region and referred down the back of 
the neck is most frequently due to sphenoidal 
sinusitis. Pains in the frontal region, in and 
about the eye, over the parietal region, or 
pain referred to the ear and mastoid region, 
or the throat and larynx are almost always 
ethmoidal and maxillary in origin and are due 
most frequently to sphenopalatine ganglion 
irritation. 

Nasal or postnasal discharge is the most 
frequent complaint. While annoying or dis- 
agreeable, it is not likely to be a compelling 
reason in the search for relief. In a small per- 
centage of patients it is the principal symp- 
tom. In others, it is more or less taken for 
granted, considered normal and natural, and 
not mentioned until the question is asked. 
Between 80 to go per cent complain of post- 
nasal dropping, about 40 to 50 per cent of 
anterior nasal discharge, either unilateral or 
bilateral. The amount and character of dis- 
charge varies greatly. The patient may soil 
from one to a dozen or more handkerchiefs a 
day. The discharge is usually frankly puru- 
lent or mucopurulent. It may be constant or 
intermittent with varying periods of freedom. 
Each exacerbation or recurrence of the dis- 
charge is frequently considered a “‘fresh cold” 
by the individual. If recurrences are not ac- 
companied or characterized by a purulent or 
mucopurulent discharge, allergy should always 
be suspected. 

Nasal obstruction accompanies about 50 
per cent of cases of chronic sinusitis. This may 
be due to deflected septum, very thick, tena- 
cious discharge, swelling of the nasal mucous 
membrane and turbinates, polyp formation, 
or a combination of any or all of them. 

About 30 per cent of individuals suffering 
from chronic sinusitis will have pulmonary 
symptoms or complications. Frequently re- 
curring attacks of acute bronchitis, chronic 
bronchitis, a dry hacking cough, a productive 
cough, bronchiectasis, or bronchial asthma 
will be present. Of course, a certain number 
of cases of asthma have an allergic background 
but not all. Too many cases have been cured 
by sinus surgery and remained cured to con- 
sider all asthmas as being entirely allergic in 
origin. It is generally agreed that almost all 
cases of bronchiectasis have an associated 
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chronic sinusitis. It is not generally accepted, 
but I believe, it is equally true, that all cases 
of pneumonia either bronchial or lobar, the 
terminal and postoperative types excepted, 
have an associated sinusitis. This may be 
either an acute infection or an acute exacerba- 
tion of a chronic infection. 

About to per cent of patients with chronic 
sinusitis will have gastro-intestinal symptoms 
or complications, nausea, vomiting, diarrhea, 
fever, and pain, either general, or localized in 
the region of the appendix or gall bladder. 
These symptoms may be mild or very severe. 
There may be just a mild nausea without 
vomiting. Vomiting may be mild, occasional, 
or constant and pernicious. I have had one 
death from pernicious vomiting. Autopsy 
showed no pathology except a very extensive 
chronic pansinusitis. In several cases the pain 
was so localized in the lower right quadrant 
that appendectomy was considered but not 
done. In all cases of pulmonary and gastro- 
intestinal symptoms, there must be some mech- 
anism other than the aspiration or swallowing 
of secretions, as mentioned in most textbooks 
and periodicals. There are far too many per- 
sons, suffering from chronic sinus disease, who 
aspirate and swallow secretions for years and 
years and still remain symptomless. Others 
will develop eye, ear, heart, kidney, cerebral, 
or joint complications, but remain free from 
pulmonary or gastro-intestinal symptoms. 

Most physiologists tell us that the most ac- 
cessible place to irritate the vagus nerve is 
through the nasal mucous membrane. There- 
fore, a toxic neuritis of the vagus nerve from 
the infection present in the sinuses seems quite 
plausible. Selective and specific action of this 
toxin on the various fibers of the vagus, deter- 
mine the subsequent chain of symptoms. If 
the sensory fibers are irritated, pulmonary 
symptoms will result. If the motor fibers are 
irritated, gastro-intestinal symptoms will re- 
sult; and if the sympathetic fibers are irritated, 
some heart symptoms, such as tachycardia, 
bradycardia, angina, or pseudo-angina may 
be the result. The very prompt relief or even 
complete disappearance of these symptoms 
after appropriate treatment, together with the 
fact that this most often occurs long before the 
nasal discharge ceases during which time the 
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Fig. 1. The site for injection of the sphenopalatine 
ganglion is marked with an X. It is at the junction of 
imaginary lines, one running horizontally backward on a 
level with the tip of the nose, meeting a perpendicular line 
along the posterior border of the zygoma. A 2 inch needle 
is used, directed inward, slightly upward and backward. 


individual still has ample opportunity to as- 
pirate or swallow secretions, strongly supports 
this view. 

There are undoubtedly a great many other 
factors, some of which we do not know, that 
enter into the cause of these conditions. The 
type, character, and virulence of the attacking 
organism, the age and resistance of the indi- 
vidual, natural or acquired immunity, inher- 
ited tendencies, allergy, and what not, all play 
some part. Otherwise how can we account 
for the wide variety of symptoms, or lack of 
symptoms, and the great variations in the 
pathology present? Why should one indi- 
vidual have a dry, hacking, or a productive 
cough, without demonstrable lung pathology, 
while others have a mild or extensive bron- 
chiectasis or asthma, and still others have 
gastro-intestinal or cardiac symptoms? With 
the knowledge that these symptoms and 
sequel do occur in connection with sinusitis, 
it is my opinion that all cases of frank or 
obscure pulmonary disease, in which tubercu- 
losis, occupational diseases, and foreign body 





Fig. 2. Incision for partial resection of the middle tur- 
binate, from above downward along the anterior border. 
Inset shows, heavily shaded lateral portion, which is to be 
removed, leaving balance of turbinate and mucous mem- 
brane intact. 


have been excluded, and many cases of ob- 
scure gastro-intestinal diseases, should have 
a thorough examination of the nose and sinuses, 
including roentgenograms, to determine the 
presence or absence of disease therein. 
Symptoms other than pain, referable to the 
eye, are present in about 1 per cent of the 
cases. These are manifested mostly by dis- 
turbances of vision. It may vary from slight 
blurring or dimness of vision to complete 
blindness and involve one or both eyes. The 
pathology present is not constant. It may be 
a retrobulbar neuritis, an optic neuritis, retini- 
tis, choreoretinitis, iritis, etc. Orbital celluli- 
tis and abscess occur rather infrequently and 
are due either to erosion through the bone or 
extension by way of the blood stream. 
Symptoms referable to the ear occur in 
about 2 per cent of the cases. This may be 
manifested in a number of ways: pain, vertigo, 
catarrhal or suppurative otitis media, and 
deafness. The pain or earache may be due 
to a suppurative otitis media, which will be 
demonstrated plainly by characteristic changes 
in the appearance of the tympanic membrane. 
Many times, however, the patient will com- 
plain of severe earache, either in the ear, or 
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Fig. 3. A right angle incision through mucous membrane 
and periosteum. Each arm of the incision is between 4% 
and 34 inches long. 


over the mastoid, without any changes notice- 
able in the drum membrane. This is referred 
almost always through the sphenopalatine 
ganglion and can be controlled by cocainiza- 
tion in the ganglion area. The deafness may 
be the result of an auditory neuritis, otitis, or 
a combination of the two. 

Symptoms due to focal infections such as 
arthritis, nephritis, pyelitis, peripheral neuri- 
tis, etc., occurred in about 2 per cent of the 
cases in my series. This number I am quite 
sure is too small, not because sinusitis was 
overlooked as a cause of focal infections, but 
because it was not even considered. The 
teeth, tonsils, prostate, gall bladder, and ap- 
pendix are frequently examined and elimi- 
nated, but the sinuses are forgotten. Much 
more emphasis should be placed upon the fact 
that chronic sinusitis can and does cause, any 
or all, of the diseases known to be or suspected 
of being due to focal infection. Many times 
the sinusitis is absolutely silent or asympto- 
matic and is discovered only after an intensive 
search for the focus responsible for the patient’s 
general condition. These facts should be re- 
membered so that the sinuses will, at least, be 
considered, in any search for focal infections. 

Symptoms referable to the brain and its 
coverings occur in a small percentage of cases. 
Meningitis and brain abscess are due either 


Fig. 4. Mucoperiosteum retracted upward and outward. 
Bony wall removed showing thickened, polypoid mucous 
membrane. 


to direct extension through the bone or by 
way of the blood or lymph channels. Ence- 
phalitis and various mental and nervous dis- 
eases are undoubtedly due to toxic absorption. 

Fever is a variable symptom. In the acute 
infections and acute exacerbations of the 
chronic cases it may be high, depending on the 
virulence and character of the invading organ- 
ism, and the disease which it accompanies, 
such as scarlet fever, influenza, or erysipelas. 
In chronic sinusitis fever is usually absent, 
when present, it is usually of the low grade 
type of evening temperature ranging from 
99 to 100 degrees. It may be present for 
months and is most often suspected of being 
tuberculous in origin. This is especially true 
if there is an associated cough. It is frequently 
aggravated by exercise of a rather mild na- 
ture. I have had several patients in whom 
temperatures would rise to 103 or 104 degrees 
after a short, brisk walk. 

Next in importance is a complete rhino- 
laryngological examination. Anterior and pos- 
terior rhinoscopy, examination of the sinus 
orifices and nasopharynx with the nasopharyn- 
goscope to determine which sinuses are in- 
volved, and the character and amount of 
secretion escaping therefrom should be per- 
formed. Transillumination of the sinuses is 
very valuable if done in an absolutely dark 
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Fig. 5. A splendid view of the ethmosphenoid region is 
obtained by looking through either the nasal speculum or 
the antral opening in the canine fossa. 


room. It will reveal whether or not the disease 
is bilateral or unilateral, or if one side is more 
involved than the other. However, it has been 
my experience that a negative or very clear 
transillumination does not always rule out 
sinus disease. If the history and symptoms 
are strongly suggestive of sinus disease, roent- 
genograms should be taken. A well made, 
expertly interpreted roentgenogram is un- 
doubtedly the most important, single diagnos- 
tic aid at our command in the study of sinus 
disease. Certainly every case in which opera- 
tion is anticipated should have a roentgeno- 
gram. In cases where the existing pathology 
is so evident, that roentgenograms are not a 
necessary aid in diagnosis, they are absolutely 
essential as a guide during the operation. In 
my opinion, doing an operation upon sinuses 
which have not been made the subject of a 
careful roentgenographic study is like starting 
on an automobile or boat trip without a map 
or compass. 

The presence or absence of the frontal 
sinuses, the relative size and shape of the 
antre, the size and extensions, either supra- 
orbital or infra-orbital of the ethmoid, and the 
size and extensions of the sphenoids, can be 
portrayed definitely in most instances. Most 





Fig. 6. An enlarged, exaggerated view of the ethmoid cells. 


of this information can be obtained from a 
single, anteroposterior roentgenogram made 
in the Waters position: The patient is placed 
in a sitting position, using an upright head, 
Bucky diaphragm tube stand, posterior an- 
terior view, with the chin resting against the 
plate holder, nose 12 inch away, mouth open 
1 inch, focal plate distance 30 inches, central 
ray perpendicular to the center of the film. 


TREATMENT 


After the diagnosis is made the problem of 
treatment arises. As this paper is concerned 
only with surgical management, other methods 
of treatment will not be discussed. The age, 
the physical condition of the patient, the 
presence of some serious disease such as myo- 
carditis, diabetes, syphilis, tuberculosis, anemia 
or leukemia, all will have some influence in 
management. The operation selected should 
be one that will remove all of the diseased 
tissue from the sinus or sinuses involved, and 
leave the nasal cavity anatomically and physi- 
ologically normal. The type of surgery neces- 
sary in each individual case is often a very 
delicate problem. 

There are too many ill advised attempts to 
do some type of intranasal surgery for the cure 
of extensive chronic sinus disease. These are 
doomed to almost certain failure. The ana- 
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Fig. 7. Dotted line shows the inverted u-shaped incision P ae - “ ew 
in the naso-antral wall. Inset shows flap turned downward tomical variations in size, shape, and exten- side 
into the antrum and the free border of the inferior turbi- sjon make it practically impossible to reach vap 
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proach. The most that can be accomplished of t 
is improved drainage. The pathological alr. 
changes in the mucosa and bone of chronically witl 
infected sinuses is of such a nature that simple tine 
drainage is not adequate treatment. Intra- met 
nasal attempts to dilate or enlarge the frontal whi 
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patient’s future welfare. Many operations of prey 
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complete. and 

Chronic frontal sinusitis occurs rather in- prot 

Fig. 8. Sinuses packed with nupercaine gauze. Free frequently, or in about 2 per cent of the — a 
anterior end threaded through eye of ring curette. When it does occur an external operation is Ove 
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necessary, the type and extent of which will 
be determined by the existing pathology and 
the judgment of the operating surgeon. When 
we have a chronic pansinusitis, a combined 
external frontal and transantralethmosphen- 
oidectomy is the operation of choice. 

The operation which I wish to present is 
very satisfactory in 95 per cent of the cases 
requiring surgical treatment. It is a com- 
bined intranasal, transantralethmosphenoid- 
ectomy. It can be done either under local or 
general anesthesia. If the disease is bilateral, 
both sides may be operated upon under the 
one anesthetic. I usually combine local and 
general anesthesia. The patient is given a 
hypodermic of morphine, 1/6 grain, atropine, 
1/150 grain, 30 minutes prior to operation. 
After the patient is completely anesthetized 
by gas and ether, the mask is removed. A 
gauze sponge is placed in the nasopharynx to 
prevent blood and secretions from running 
into the throat and from being aspirated or 
swallowed. A Branower breathing tube is 
placed in the mouth. This tube is very satis- 
factory in every way. It has fittings for the 
attachment of sterile rubber tubing on each 
side out of the way of the operator. Ether 
vapor is supplied through one side, oxygen 
through the other. It keeps the tongue out 
of the pharynx and allows a free exchange of 
air. The nose and face are thoroughly washed 
with alcohol (Fig. 1). Then both sphenopala- 
tine ganglia are injected with 2 cubic centi- 
meters of % per cent novocain solution, to 
which has been added one drop of adrenalin, 
1:1000, to each dram of novocain. The septal 
mucous membrane and turbinates are injected 
with the same solution in exactly the same 
manner as for local anesthesia. This reduces 
bleeding to a minimum, prevents or mini- 
mizes shock, and helps to control postoperative 
pain. Both canine fosse are injected with a 
small amount of the same solution. 

If the nasal septum has not been resected, 
previously or is deflected, especially in the 
upper and posterior part where it will inter- 
fere with free and easy access to the ethmoid 
and sphenoid sinuses, it is resected. This 
procedure may be criticized because of the 
possibility of infection in the submucous field. 
Over a period of years and several hundred 
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operations I have never seen any untoward 
results. On the other hand, where the nasal 
septum was not resected, it interfered greatly 
with proper exposure during operation and 
with postoperative treatments. If the nasal 
entrance is obstructed or narrowed in any 
manner, this should be corrected by a plastic 
operation. Unless the patient has a perfectly 
functioning nose after operation, the result 
will not be satisfactory, either to the surgeon 
or the patient. Ample breathing space is 
absolutely essential in attaining these results. 
What is to be gained by doing a beautiful 
submucous resection, providing ventilation 
and drainage for the sinuses, and leaving a 
closed nasal entrance through which the pa- 
tient can get no air? 

The next step is to displace the middle tur- 
binate away from the outer wall. It should 
never be removed. It is the only protection 
for the cribiform plate. So long as it is in place, 
and we stay underneath or external to its 
upper attachment, there is absolutely no dan- 
ger of injuring the cribiform plate. If the 
middle turbinate is enlarged, it can be par- 
tially resected (Fig. 2). The ideal way, is to 
take a sharp knife, split the turbinate from 
top to bottom and remove as much of the 
lateral portion as necessary, preserving the 
medial portion. This preserves all or most of 
the normal mucous membrane covering the 
turbinate. 

The ethmoid cells are now entered and the 
anterior wall removed with a small ethmoid 
rongeur. Using a Mosher curette, more of the 
anterior cells are broken down. A small strip 
of gauze, saturated with adrenalin, 1:1000, is 
placed into the opened ethmoid to remain 
there until removed through the posterior 
superior wall of the antrum. 

The antrum is opened through the canine 
fossa (Fig. 3). A right angled incision is used; 
this provides better exposure with minimum 
trauma to the tissues. The periosteum is 
elevated upward and outward and held by a 
retractor. A small bone drill is used to enter 
the anterior antral wall, enlarged by a Kerri- 
son rongeur to provide sufficient exposure. 
The opening in the bony wall should be ex- 
tended as far forward and downward as 
possible to obliterate the angle formed by the 
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anterior and nasal walls (Fig. 4). In extending 
the opening upward and inward, care should 
be taken not to injure the infra-orbital nerve. 
The mucous membrane is now loosened by a 
small periosteal elevator, beginning at the 
anterior inferior angle and extending in all 
directions until the entire mucosa is free. 
Many times it can be removed en masse. More 
often it is removed piece meal. It is very 
important that all of the lining membrane be 
removed. A small laryngeal mirror is used to 
inspect the outer and upper walls. 

The bony, naso-antral wall is removed next 
by a chisel and rongeur forceps, being very 
careful to preserve the membranous wall. We 
now have an unobstructed view of the pos- 
terior superior wall of the antrum, which 
exposes the anterior ethmoid cells. With a 
small biting forceps or a curette an opening 
is made into the ethmoid and enlarged with 
Hajek biting forceps. The gauze strip placed 
in the ethmoid cells intranasally is removed 
through the antrum. All of the postantral and 
infra-orbital ethmoidal cells are exposed and 
completely exenterated under direct vision 
(Fig. 5). Next we place a deep, Killian nasal 
speculum behind the middle turbinate and 
retract it medially. Using Hajek forceps and 
Coakley curettes, all of the remaining cells 
can be removed under the middle turbinate. 
By looking through the speculum and the 
antral opening you get an unexcelled exposure 
of the entire ethmoid labyrinth (Fig. 6). This 
brings into view the anterior wall of the 
sphenoid. This may be opened either through 
the natural osteum or by a small curette. The 
entire anterior wall is then removed with 
Hajek forceps. The contents are removed 
with a small Coakley curette. An inverted 
u-shaped incision is made in the membranous 
naso-antral wall and the flap turned down 
into the antrum (Fig. 7). This prevents sub- 
sequent closure of the opening and provides 
constant drainage at a point near the floor. 


The sphenoid, ethmoid, and antrum are now 
converted into one large, smooth cavity, with 
adequate openings for drainage and treatment, 
well protected by the middle and inferior tur- 
binates. 

A large ring curette is introduced into the 
antrum under the inferior turbinate and held 
high against the anterior wall (Fig. 8). Narrow 
strip gauze, impregnated with nupercaine oint- 
ment, is now inserted through the canine fossa, 
into the sphenoid, then the ethmoid, then the 
antrum and the end threaded into the ring of 
the curette, and withdrawn through the naso- 
antral opening, into the nostril (Fig. 9). Both 
nostrils are packed with nupercaine gauze. 
This gauze minimizes the discomfort of the 
packing, not only while it is in place but also 
during removal. The incision is closed by two 
silk or linen sutures. The nasopharyngeal 
pack is removed and the patient returned to 
bed. 

All packing is removed in 24 hours; irriga- 
tions are started after 48 hours, and stitches 
are removed after 7 days. The average time 
required for the operation is 2 hours. The 
average hospitalization is 10 days, and the 
average duration of treatment is ordinarily 10 
weeks. 


CONCLUSIONS 


Surgery of the sinuses is a major procedure, 
therefore, thorough examination of the patient 
is absolutely essential. Complete physical, 
blood, and urine examinations should be de- 
manded. Cultures of the secretions and path- 
ological examination of the tissue removed 
from the sinuses at the time of operation 
should be routine. Minute attention to every 
detail spells the difference between success 
and failure, either in the diagnosis or treat- 
ment. Nothing should be done hurriedly, 
neither the history, the examination, nor the 
operation, because anything that is worth 
doing, is worth doing well. 
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INDICATIONS FOR SURGICAL TREATMENT IN SINUSITIS 


FREDERICK T. HILL, M.D., D.Sc., F.A.C.S., Waterville, Maine 


HE indications for any form of surgical 

treatment in sinusitis are based upon, 

first, an accurate diagnosis and, second, 

a carefully arrived at decision that con- 
servative treatment will either be futile or perhaps 
uneconomic. It is fundamental that an accurate 
diagnosis depends upon a comprehensive history 
and a thorough examination. The possibilities of 
migraine, allergic conditions, ocular disturbances, 
intracranial lesions, or general systemic disease 
must always be kept in mind. The ophthalmol- 
ogist, the internist, and the laboratory may fur- 
nish valuable information which may prevent 
placing undue emphasis upon some existing ab- 
normality in the sinuses, to the neglect of other 
possible causes of the patient’s condition. Good 
roentgenograms are indispensable in order toeval- 
uate thoroughly the condition of the sinuses. Occa- 
sionally we hear criticisms of an increased tendency 
to depend upon laboratory aids and consultations 
for a diagnosis. This may be justified at times, 
but I cannot subscribe to the all efficient infallibil- 
ity of any one specialist. Looking into one win- 
dow does not reveal the condition of the entire 
house. To the statement that these procedures 
unduly increase the expense to the patient, let me 
suggest that this added cost can be absorbed nicely 
by a similar solicitous attitude on the part of the 
surgeon in regard to his own fee. 

Too often the diagnosis of sinusitis is hastily 
made upon mere assumption or inaccurate obser- 
vation. The medical discovery of the paranasal 
sinuses and the realization of their potentialities 
in relation to disease, like most geographical dis- 
coveries, led inevitably to a period of more or less 
exploitation. With hasty, inaccurate diagnoses 
and stereotyped therapy routinely applied, is there 
any wonder that the effectiveness of treatment for 
sinusitis has often been viewed with skepticism, 
both by the practitioner and the layman? This 
naturally gave rise to a deep-seated prejudice 
against operations on the sinuses, and we heard 
the oft-repeated saying, ‘Once a sinus, always a 
sinus.” Of course, in a strict sense, this is true, 
as rarely do we obliterate a sinus. The abdominal 
surgeon removes an infected gall bladder or an 
appendix; but in operating upon the sinuses we 
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do not remove them. We drain them, break down 
and remove cell partitions, and remove diseased 
lining membranes, but we still have the sinuses to 
deal with after operation. If we have carefully 
evaluated the condition, studied the clinical pa- 
thology, and considered its probable effect upon 
the patient, we may arrive at a conclusion that 
some form of surgical treatment to promote drain- 
age or remove hopelessly diseased tissue would 
prove sufficiently beneficial to the patient to make 
the procedure worth while. If surgical treatment 
is decided upon, the particular type of operation 
should be selected according to the demands of the 
individual case. We must fit the operation to the 
patient not the patient to the operation. Under 
such conditions surgical measures may be~dis- 
tinctly indicated and, if correctly carried out, are 
usually justified by the results. 

Acute sinusitis. In acute sinusitis surgical treat- 
ment is rarely called for. Most cases are self- 
limited and will recover with conservative treat- 
ment, while surgical interference may possibly 
provoke unnecessary complications. An excep- 
tion to this might be those cases in which con- 
tinued severe pain, purulent discharge, and the 
roentgenogram suggest either a delay in resolu- 
tion or inadequate drainage. In these cases such 
minor procedures as infracture of the middle tur- 
binate, turbinotomy, opening of the agger nasi 
cell, or irrigation of the antrum may be helpful. 
Often the necessity for employing these proce- 
dures varies inversely with the thoroughness of 
early conservative treatment and may be obvi- 
ated by a stricter regimen of therapy. 

Acute sinusitis with complications. In acute si- 
nusitis of the fulminating type, early surgical in- 
terference may be necessary. Fortunately, these 
cases are rare. They are generally seen in younger 
people and the worst cases follow swimming. 
There is usually severe pain, tenderness, fever, 
evidence of sepsis, purulent nasal discharge, and 
sometimes swelling. In these cases we should en- 
deavor to obtain adequate drainage with a mini- 
mum of bone work. Intranasal antrotomy may 
provide sufficient drainage for the antrum; but 
with a fulminating infection of the fronto-eth- 
moidal sinuses, external incision and drainage are 
preferable. At this stage there should be no at- 
tempt to exenterate the ethmoid cells. After the 
acute condition has subsided, if resolution does 
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not take place, an ethmoidectomy, intranasal or 
external depending upon the conditions, may be 
performed. Orbital abscess, secondary to eth- 
moiditis, should be drained externally in a sim- 
ilar fashion. 

Perhaps the most serious of these complications 
is osteomyelitis with its possible sequele of brain 
abscess and meningitis. Fever and pain may or 
may not be present. There is external swelling, 
sometimes with a discharging fistula. The one 
most valuable diagnostic sign, as pointed out by 
Mosher (4), is edema. It is usually from 7 to 10 
days before the infection can be demonstrated by 
roentgenogram, and the area of involvement will 
be from 1 to 2 inches beyond what is shown on the 
film. Mosher (3) has proved the importance of 
the diploic veins, which run both upwards to the 
periosteum and inwards to the dura. Retrograde 
thrombophlebitis of these veins carries the infec- 
tion upward and accounts for the characteristic 
pitting edema. The roentgenogram may be of 
value in early cases by demonstrating the pres- 
ence of these diploic veins with their potentialities. 
Early and radical operation is indicated. The 
skull plate from well beyond the line of edema 
should be removed and the skin flaps left open 
for drainage. 

Acute exacerbations of chronic sinusitis. Surgi- 
cal treatment of chronic sinusitis during an acute 
exacerbation is generally contra-indicated, unless 
some impending complication makes interference 
necessary. In such a case one should strive for 
adequate drainage with such minimum of bone 
work as is consistent with the condition. 

Chronic sinusitis. For practical purposes we 
may consider 2 forms of chronic sinusitis: the pu- 
rulent, characterized by a purulent nasal dis- 
charge, and the hyperplastic, with polyposis and 
obstruction. According to Eggston, the former is 
atrophic, fibrotic, sclerotic, or arteriosclerotic, with 
an associated condensing osteitis and is due to in- 
volvement of the afferent blood vessels; while the 
latter is characterized by thickened and edema- 
tous changes in the mucous membrane, rarefaction 
and osteoporosis of bone, with inflammatory infil- 
tration of the veins and lymphatics. There may 
be all gradations of these or a combination of both 
may occur, even in the same sinus. 

Purulent. Many cases of purulent maxillary 
sinusitis are of dental origin, due to infected molar 
or premolar teeth. Sometimes this becomes evi- 
dent only following extraction, when the patient 
develops a purulent nasal discharge, usually foul 
in character. If the condition does not resolve 
after removal of the dental infection and conserva- 
tive treatment, irrigations of the antrum ora large 


intranasal antrotomy generally suffices. In some 
cases there may be sufficient pathology in the 
floor of the antrum to necessitate operation through 
the canine fossa. The presence of an alveolar 
fistula in the site of an extracted tooth is an 
indication for early surgical interference. Most of 
these will close following a large intranasal an- 
trotomy, but some will require external operation 
or plastic closure of fistula. Most cases of dental 
origin will respond to intranasal drainage. 

Many cases of purulent sinusitis may improve 
with proper attention to associated metabolic or 
endocrine disturbances. In children, correction of 
dietary errors and removal of tonsils and adenoids 
will frequently be followed by resolution. Per- 
sistence of discharge, periodic headache, nasal ob- 
struction, laryngeal and pulmonary symptoms, 
ocular disturbances or evidence of focal infection 
may indicate the advisability of surgical interfer- 
ence. The position of the antrum, acting as a pos- 
sible reservoir for pus draining from the ethmoid 
cells, and the high location of its own ostium make 
it the least amenable to conservative treatment. 
Consequently this is the sinus which requires sur- 
gery most often. An intranasal antrotomy may 
cause the infection to subside. If this proves futile, 
or if there is evidence of marked mucosal pathol- 
ogy, which in all probability would not resolve 
following simple antrotomy, radical operation, 
such as the Caldwell-Luc, is indicated. Submu- 
cous resection of a thickened, or highly deviated 
septum, or the removal of the middle turbinate, 
in toto or in part, may improve aeration and drain- 
age of the ethmoid cells. Persistence of suppura- 
tion may indicate the advisability of an intra- 
nasal ethmoid operation. Generally, this is facil- 
itated by doing a preliminary submucous resection 
of the septum. As a rule the sphenoidal sinus is 
included in the operation, as it is usually involved. 
Less frequently one may see cases of sphenoidal 
suppuration with postnasal discharge and some- 
times ocular symptoms but little evidence of eth- 
moid involvement. In such cases removal of the 
anterior wall of the sphenoid may be advisable 
if irrigations or displacement have proved ineffec- 
tive. Unless complicated by some such condition 
as osteoma, mucocele, or involvement of the osse- 
ous walls, operation upon the frontal sinus in this 
type of case is seldom indicated. The frontal sinus 
is usually afforded adequate drainage by the eth- 
moid operation, as it has the advantage of gravity. 
Interference with the nasofrontal duct may be 
productive of future trouble. Mosher urged “‘pre- 
serving its virginity.” Should conditions demand 
surgical treatment, the external fronto-ethmoi- 
dectomy is to be preferred. 
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Chronic sinusitis — hyperplastic. Perhaps the 
hyperplastic type of chronic sinusitis is that most 
frequently encountered. Many of these are aller- 
gic. In these, indicated allergic treatment must 
be carried out. When marked hyperplastic changes 
in the sinus mucosa are present, this often will not 
be sufficient. Secondary bacterial involvement 
seems prone to occur in these cases. Generally a 
combination of allergic treatment and radical sur- 
gery gives the best results. While it is better to 
avoid surgical measures during acute manifesta- 
tions of allergy, operative treatment may be de- 
cidedly beneficial when these factors are under 
control. 

Unless contra-indicated by such factors as the 
extremes of age or some associated disease condi- 
tion- the radical type of operation is to be pre- 
ferred with this form of sinusitis. With marked 
nasal obstruction, polyposis, and roentgenographic 
evidence of well established mucosal changes in 
the antrum, operation by the canine fossa route 
with removal of the diseased lining would be indi- 
cated. This may be combined with the trans- 
antral operation on the ethmoids if desired. Any 
anterior cells which are not accessible may be 
opened intranasally. If ethmoidectomy is done as 
a separate operation, I prefer the intranasal pro- 
cedure, despite the growing popularity of the ex- 
ternal operation. In competent hands I think the 
former is preferable from the patient’s viewpoint. 
Tilley says, ‘““That in seeking to ‘make the punish- 
ment fit the crime,’ with few exceptions the intra- 
nasal route should always be chosen in the first 
instance.” Some operators routinely open the 
sphenoidal sinus in every ethmoid operation, but 
here again it may be well to individualize. If it 
does not appear to be infected, it may be left 
alone at least for the time being. If definitely in- 
volved with a polypoid lining, it should be opened 
as widely as possible. The sphenoidal sinus is 
often a problem after operation due to tendency to 
closure from scar tissue. Theoretically the removal 
of its floor is ideal in order to prevent thisclosure, 
but actually this result cannot always be accom- 
plished. 

The external fronto-ethmoidectomy should be 
reserved for those cases which defy simpler meth- 
ods. Lynch, himself, said, ‘“‘When all else fails, 
try this.” While the open operation undoubtedly 
allows a more thorough exenteration than the in- 
tranasal ethmoid, the after-results are not always 
all that one could desire. A completely satisfactory 
radical operation on the frontal sinus, from the 
patient’s point of view, is something to be desired, 
but not always attained. Many patients are far 
happier with a .not-quite-so-thorough intranasal 


ethmoidectomy, even though it may possibly need 
some revision later. The external fronto-ethmoi- 
dectomy should be employed in those cases in 
which intranasal or transantral operation has 
failed, when frontal sinus pathology must be re- 
moved, not merely drained, or when complica- 
tions demand an external approach. 

The particular type of operation should depend 
upon the conditions of the individual case. In 
most cases the Lynch type of operation answers 
very well and has the advantage of not disturbing 
the anterior frontal wall. In cases with very large 
frontal sinuses, however, the Killian operation 
may be more efficient. Certain cases might justify 
an obliterating operation, even with the resulting 
deformity. In the so called conservative opera- 
tions which open the sinus externally and attempt 
to enlarge the duct by means of burrs and rasps, 
it is often difficult to maintain the opening. There- 
fore, if there is sufficient pathology to warrant 
external operation, or if the frontal sinus will not 
resolve after an intranasal ethmoidectomy, the 
combined external fronto-ethmoid operation seems 
preferable. 


SUMMARY AND CONCLUSIONS 


1. The decision that surgical treatment is indi- 
cated should be based upon careful, thorough 
study of the individual case, with consideration 
of possible associated disease, or environmental 
factors, and the conclusion that more conserva- 
tive measures would be futile. The probable effect 
of the existing pathology upon the patient should 
be compared to the expected improvement follow- 
ing operation. The simpler procedures, if at all con- 
sistent with the clinical picture, are to be pre- 
ferred. Many times, from the patient’s point of 
view, graded operations and secondary operations 
are preferable. When radical measures are indi- 
cated they should be carried out as thoroughly as 
is consistent with the safety and future comfort 
of the patient. 

2. Surgical interference is rarely indicated in 
acute sinusitis. 

3. Adequate drainage with a minimum of bone 
work should be the objective in fulminating sinu- 
sitis. Early and radical removal of the skull plate 
is indicated in osteomyelitis. 

4. Most antral cases of dental origin will sub- 
side following removal of the dental infection and 
intranasal antrotomy. 

5. In chronic purulent sinusitis underlying fac- 
tors should be given proper consideration. Intra- 
nasal drainage procedures may cause resolution. 
If unsuccessful, more radical methods may be in- 
dicated. 
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6. In chronic hyperplastic sinusitis the question 
of allergy must be considered. A combination of 
allergic treatment and rational surgery often gives 
the best results. Radical types of operation are 
usually more effective with this form of sinusitis. 

7. The external fronto-ethmoidectomy should 
be reserved for those cases which defy simpler 
methods. 


* REFERENCES 
1. Ecoston, A. A. Pathology of accessory sinus disease. 
Tr. Am. Laryngol. Ass., 1930, p. 189. 


2. Lyncu, R. C. Discussion of Simpson’s paper. Tr. Am. 
Acad. Ophthal. & Otolaryngol., 1930, p. 453. 

3. Mosuer, H. P. Discussion of author’s paper, Osteo- 
myelitis of the skull. Tr. Am. Laryngol. Ass., 1937, 


p. 123. 
4. Mosuer, H. P., and Jupp, D. K. An analysis of seven 
cases of osteomyelitis of the frontal bone, complicat- 
ing frontal sinusitis. a. Am. Laryngol., Rhinol. & 
Otol. Soc., 1933, p. 28 
5. SIMPSON. Tr. Am. ‘head Ophthal. & Otolaryngol. 


1930. 

6. TILLEY, H. Frontal sinus disease and its complica- 
tions. Tr. Am. Acad. Ophthal. & Otolaryngol., 1929, 
P. 44. 





NON-SURGICAL THERAPY IN ACUTE SINUS DISEASE 


HENRY BOYLAN ORTON, M.D., F.A.C.S., Newark, New Jersey 


N discussing non-surgical therapy in acute 
sinus disease, I realize there is nothing 
original to put forth. The average prac- 
titioner looks rather disdainfully on this 

specialty and is reluctant to refer his patients 
with sinus disease until some complication has 
arisen. We often hear patients say that they do 
not wish any surgery done. Their impression is, 
“once a sinus, always a sinus, and that usually 
one operation is but the beginning of many.” 

There are almost as many ways of treating 
acute sinus disease as there are men treating it; 
much confusion has arisen regarding treatment, 
and it would be futile to attempt to specify any 
definite method. 

Physiology. In the treatment of acute sinusitis, 
we must not lose sight of the physiological prin- 
ciples which govern the cure of it. Sir St. Clair 
Thomson, in his observation on the action of cilia, 
states that the mucous and ciliary action com- 
bined, form the first line of defense of the air pas- 
sages. The arrest of the inspired organisms is 
due to the secretion of healthy mucus and these 
organisms are then ejected by the action of the 
ciliated epithelium. This ciliary action is not 
influenced by gravity. The sinuses are lined 
throughout with cilia and their action is always 
in the direction of the orifice of the opening they 
are guarding. Slight trauma causes arrest of the 
cilia. Intranasal temperature has some effect 
on their movements. In obstructive sinusitis, 
the cilia are active; pus does not necessarily 
arrest ciliary action. 
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Etiology. Predisposing factors in the causation 
of sinus disease are many, some of which we 
might mention here, such as improper hygiene 
with a general lowering of resistance. Long con- 
tinuance of untreated allergic conditions predis- 
poses the sufferer to infection by causing poor 
ventilation and drainage. Then, too, endocrine 
dysfunction is a factor. The hot, dry air in most 
buildings during the winter season dries the 
mucous membranes. The old “swimming hole,” 
nowadays called the pool, where the water is so 
highly chlorinated that it causes severe irritation 
to mucous membranes, permits infection to take 
place readily. 

Of the local factors to be considered is edema 
of the mucous membrane interfering with ventila- 
tion and drainage; structural changes in the nos- 
trils, as hypertrophied turbinates or deviated 
septum; hypertrophied tonsils and adenoids with 
narrowed nasal openings, anterior and posterior; 
frequent head colds and tonsillitis; and the acute 
infectious diseases: as measles, scarlet fever, 
influenza, etc. These are but a few of the constitu- 
tional factors in the etiology of sinus disease. 

Symptoms. The symptoms are so well known to 
all that there is scarcely any need of enumerating 
them. However, it is when the prodromal symp- 
toms of dryness of the nasopharynx, followed by 
sneezing, stuffiness of the nostrils, and a general 
feeling of malaise appear that early treatment is 
most effectual. This is the time when we may 
possibly be able to terminate the inflammation 
by delitescence instead of allowing it to go on to 
resolution. Suggest to the patient that he rest 
in bed and he will promptly tell you, “I am not 
sick enough to go to bed.” 
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Pathology. Inflammation is the succession of 
changes which occur in living tissue, provided 
the injury is not of such a degree as to destroy 
structure and vitality at once. This is naturally 
accompanied with changes in the vessels and mi- 
gration of fluids and solids therefrom with changes 


-in the perivascular tissues. Suppuration is always 


preceded by a catarrhal inflammation. 

The usual organisms found are the strepto- 
cocci, staphylococci, pneumococci, and the vari- 
ous bacilli. A large number of eosinophiles present 
in the nasal secretion suggest allergy. 

In the acute exacerbation of chronic sinus dis- 
ease, conditions are somewhat different. We have 
more or less of a permanent pathology, as for 
instance: deviated septum, hypertrophied tur- 
binates, chronic nasopharyngitis, etc., and here 
we may have a fulminating type of infection. 

Diagnosis. The history is of the utmost sig- 
nificance. Any history of a contagious or allergic 
disturbance must be taken into consideration. 
Secretion from the nostrils should be examined 
for type of organism; and if we find an over- 
abundance of eosinophiles, it is very suggestive 
of allergy. 

Celsus described acute inflammation as red- 
ness and heat with swelling and pain; or, as set 
forth in sinus disease: heat, pain, swelling, dis- 
ordered function, and possibly discoloration. In 
general, rest and gentle treatment of the mucous 
membranes should be prescribed for this acute 
type and the body should be helped in part to 
return to normal. 

In the diagnosis of acute sinus disease, the 
methods are well known to all, and there is little 
need of going into this phase of the subject in 
detail. To aid in the diagnosis, we have, anterior 
and posterior rhinoscopy, roentgenography, and 
the nasopharyngoscope. These are all familiar. 

Treatment. To attempt to enumerate the 
various types of treatment would indeed be a 
task, for there is no specific cure, either by medi- 
cine, surgery, or biology discovered for sinus 
disease. In the treatment we should (1) help the 
first line of defense, and (2) combat the infection. 

The termination of inflammation may be fol- 
lowed by a return of tissue to health, and this 
may take place by delitescence or resolution. By 
dilitescence is meant the abrupt termination at an 
early stage; resolution is the gradual disappear- 
ance of symptoms when the inflammation has 
passed through its regular stages. 

Kyle’s dictum years ago, “treat those mucous 
membranes gently,” still holds true and should 
be adhered to more than it is. In treating the 
acute sinus infection we must not lose sight of 


the physiological principles which govern the 
cure of it. Proetz has found that healthy sphe- 
noids and ethmoids empty themselves com- 
pletely in 96 hours, frontals a little faster, and the 
maxillary sinus a trifle slower. It would seem, 
therefore, that the general principles in the treat- 
ment of sinus disease would be proper drainage, 
aeration, and general support. 

Suffice it to say that the treatment of any 
underlying systemic disease of which the sinusitis 
is a complication should be carried out. Investi- 
gation of the patient as a whole, rather than 
simply treating the local manifestation, is of the 
utmost importance. We should look into the 
bacterial infection, local reactions, allergy, glan- 
dular dysfunction, interference with normal 
ciliary action, nasal obstruction, tonsils and ade- 
noids, the acute infectious fevers, and frequency 
of colds; and the seasonal nasal allergy and endo- 
crine imbalance must not be overlooked. The 
otolaryngologist must, therefore, have a good 
general idea of medicine as well as that of his 
specialty. 

Allergy plays a very important part in the 
treatment of sinus disease, and often the co- 
operation of the allergist is of great value to us. 

Negus attempts to help the normal defenses by 
clearing the bacteria from a sinus, for example 
by lavage, so that they no longer multiply in 
numbers sufficient to produce lactic acid in harm- 
ful concentration, while the diminished alkali 
reserve in the body can be re-adjusted by the 
oral administration of alkali. The influence of 
suitable as well as adequate ventilation should 
play a major part in the therapy of acute sinus 
disease. 

Fenton states, “Beyond some simple alkalini- 
zation there is no decided proof that any special 
diet will do much for nasal infections.” Some 
authorities state that acids or excess of calcium 
ions slow, and that alkaline or potassium ions 
hasten, the rate of action of the cilia. 

There has been a mass of research material on 
the subject of drugs and their action on cilia, 
and here we might mention a few. Distilled water 
causes slowing of the cilia. Therefore, we should 
use some isotonic solution. Drugs which clog up 
the mucous covering interfere with the cilia; 
these should be avoided, as for instance, mer- 
curochrome. A 5 per cent solution of cocaine 
has no paralyzing effect; stronger solutions do. 
Menthol solutions should not be stronger than 
5 per cent. 

The vast majority of patients do not care to 
go to bed upon the first sign of an acute cold but 
prefer to wait until they are “good and sick.” 
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The following routine of treatment is then estab- 
lished: The patient is put to bed; this diminishes 
the amount of blood sent to the affected part 
and lessens the force of circulation. Some form 
of opiate helps this immeasurably. Ventilation 
and drainage are accomplished by the use of a 
cocaine spray or isotonic solution of ephedrine 
sulphate which is applied locally. Constitutionally, 
heat, cathartics, diaphoretics, etc., play their 
part in the successful treatment of acute sinus 
disease. 

Sulfanilamide is a valuable agent in acute 
streptococcic infections, but it should not be used 
indiscriminately. Camirol has been used with 
gratifying results by Coates. These measures 
may be reinforced with antitoxins and antibodies 
such as opsonins, phagocytes, bacteriolysins, vita- 
mins, and calcium. Roentgenograms and dia- 


thermy have not proved as satisfactory as in 
other acute infections. 

Each individual dealing with acute sinus dis- 
ease must have a most comprehensive under- 
standing of the whole science of medicine; and 
when infection does not improve, some surgical 
procedure may be necessary. 


CONCLUSIONS 


No specific treatment has yet been found that 
will cure all sinus diseases. 

Prompt, thorough treatment of acute condi- 
tions prevents serious complications. 

Sulfanilamide in streptococcic infections is a 
valuable remedy but should not be used indis- 
criminately. 

The co-operation of the allergist is of great 
value. 
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THE VOICE AFTER LARYNGOFISSURE AND 
LARYNGECTOMY FOR CANCER OF THE LARYNX 


CHEVALIER L. JACKSON, M.D., M.Sc. (Med.), F.A.C.S., Philadelphia, Pennsylvania 


OICE is the chief con sideration in the 

treatment of most ben!gn laryngeal con- 

ditions. In malignant conditions voice 

must obviously be relegated to second 
place, because the first and most urgent indication 
is to cure the cancer (2). It is necessary to explain 
this to the patient and his family, so that they 
may readjust their attitude, and accept whatever 
voice impairment may be entailed in the proce- 
dure required to obtain the proper prospect of 
cure. However, the fact remains that one of the 
things that the patient is most anxious to know 
before consenting to the necessary operation, is 
whether or not he will lose his voice. Many people 
believe that removal of the vocal cords will make 
it impossible for them to talk, and the majority of 
those to whom total laryngectomy is advised are 
very skeptical when we assure them that they will 
soon learn a new way of talking after the larynx is 
removed. We explain that voice is relatively un- 
important, as compared with curing the inevitably 
fatal, if untreated, cancer; but it is very comfort- 
ing to the patient, conducive to his fit condition 
for operation, as well as a consolation to his 
family, to know that he will not be doomed to use 
the sign language or a pad and pencil the rest of 
his life to express himself. 

It seemed to me that it would be interesting and 
helpful to conduct a special follow-up on patients 
who have had the various laryngeal operations 
done, by sending out questionnaires regarding 
postoperative voice development. All living pa- 
tients operated upon since 1929 were sent ques- 
tionnaires. Replies were received from 51 patients 
who had had one or both cords removed by laryn- 
gofissure and from 30 patients on whom total 
laryngectomy had been performed. 


THE VOICE AFTER LARYNGOFISSURE 


Patients who have had one or both true cords 
removed by laryngofissure practically always de- 
velop a useful voice, but its quality, pitch, and 
carrying power vary greatly. Cicatricial “adven- 
titious” cords develop in most cases, and in pa- 
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tients with good voices, generally either one good 
cord remains, and a good “adventitious” cord has 
developed with which it can approximate and 
vibrate, or two good ‘‘adventitious” cords have 
formed to replace two cords that have been re- 
moved. Another mechanism by which a good 
voice can be produced is ventricular band phona- 
tion (1), which is to be regarded as undesirable 
when it is “usurpative,” but which may afford an 
excellent and very efficient substitute for true cord 
phonation when 1 or both cords have been re- 
moved. One of the factors that is of importance 
in determining the character of the voice is the 
degree of motility present, and this in turn gener- 
ally depends in some measure on how much of the 
arytenoid was removed and how severe the in- 
flammatory reaction was in the crico-arytenoid 
joint. The presence of a granuloma may interfere 
seriously with the production of a good tone, and 
such tissue should be removed by direct laryn- 
goscopy if it does not shrink up and disappear in 
a month or two after operation. Sometimes sev- 
eral removals are necessary. In still other cases 
voice is impaired by the presence of a cicatricial 
web across the anterior commissure. 

Of 51 laryngofissure patients operated upon in 
the past ro years, who have answered our ques- 
tionnaire to date, 43 replied in the affirmative to 
the question, ‘Have you developed a useful voice 
since your operation”’? In reply to the question, 
“Ts your voice good, fair or poor,” 8 replied 
“good,” 37 “fair,” and 6 “poor.” A great variety 
of occupations were represented in the series: 
physicians, lawyers, bankers, salesmen, teachers, 
editors, machinists, clerks, electricians, merchants, 
farmers, business executives, and housewives. 
Thirty-seven of these patients stated that they 
had been able to resume the same work that they 
had done prior to operation. Forty-three were 
able to use the telephone and ro stated that they 
were able to address groups of people, some of them 
qualifying the statement with the word “small.” 
Sixteen patients could sing before operation, but 
only 3 claimed they could do any singing since 
laryngofissure. 

We are now at work on a follow-up study of the 
postoperative appearances in the entire series, 
with a view to determining, if possible, what ele- 
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ments are participating in the voice developed in 
each particular case. 


SPEECH AFTER LARYNGECTOMY 


The patient who has had his larynx removed or 
is about to have it removed is apt to be very de- 
pressed at the thought that he may never be able 
to talk again, but he will be cheered up at once if 
it is explained to him that the larynx is only one 
part of the speech mechanism; that it provides a 
column of air coming up from the lungs and a pair 
of vibrators or vocal cords, but that it is the 
“moulds of speech,” namely, the tongue, lips, 
cheeks, palate, etc., which form the words. Then 
it is explained that it will be necessary for him to 
learn to collect air in his hypopharynx, esophagus, 
and stomach to replace the air column from the 
lungs and to produce tone by means of vicarious 
cords formed in the hypopharynx or pharynx. He 
will probably be very skeptical about this but one 
can assure him that experience has shown us how 
to help patients get the knack of this sort of 
speech, and that his course of voice lessons will be 
begun as soon after the operation as healing per- 
mits. Schali, ‘has given us 2 excellent papers on 
this subject ana has shown that the laryngecto- 
mized patient is “not a social outcast, nor in most 
cases is he an economic burden.” Schall has found 
that these patients constitute “A most optimis- 
tic, cheerful group, neither objects of curiosity 
nor, in most cases, recipients of charity.” 

These views regarding the social and economic 
rehabilitation of the laryngectomized patient are 
fully supported by the replies to our questionnaire. 
To date we have had replies from 30 patients 
operated upon during the to year period, and of 
these 18 replied “Yes” to the question, ““Have you 
learned to speak without your larynx”? Five 
stated that they could whisper; only 6 said flatly 
“No.” One of the most interesting things noted 
in the replies to the questionnaires was the fact 
that in reply to this question, “Is your voice good, 
fair, or poor’? so per cent of the laryngectomy pa- 
tients replied “good” while only a little over 10 
per cent of the laryngofissure patients replied 
“good”; most of them said “fair.” The occupa- 
tions of the patients who had laryngectomies were 
as follows: salesmen, merchants, carpenters, army 
officers, physicians, laborers, steam fitters, molder, 
housewives, locomotive engineer, wood carver, 
magistrate, executive, printer, tailor, hotel pro- 
prietor, waiter, gate-tender, and milkman. Seven- 
teen of these patients have been able to resume 
the same work, wholly or partially. Among the 
questions asked the laryngectomized patients was 
whether or not they had tried to use an artificial 


larynx and whether it had proved satisfactory. 
Only 8 had tried it, and only 2 found it satisfac- 
tory; one other said “fairly so” and still another 
“yes and no.” 

Morrison deserves a great deal of credit for the 
work he has done in advocating a definite course 
of voice instruction for laryngectomized patients. 
Some will not require lessons, but most will make 
little progress or develop hopelessly bad habits 
if they are not systematically taught. We have 
for the past several years made it our practice to 
begin voice lessons in each case as soon as the con- 
dition of the wound will permit, and we have been 
obtaining excellent results. We plan now to com- 
municate with all those who have stated in their 
reply to our questionnaire that they have not been 
able to develop a satisfactory voice, and to re- 
quest that they come in for instruction. 

It is planned also to examine the entire series of 
patients with a view to determine what anatomical 
factors, if any, influence the voice. We have seen 
in some cases a “‘pseudoglottis” -resembling the 
true glottis to a remarkable extent; while in others, 
who have an equally good voice, it is difficult to 
ascertain what the vibrating structures are. There 
has been some question as to the advisability of 
leaving the epiglottis with the idea that it might aid 
in voice development. Personally, I think this an 
unwise practice in most cases because of the danger 
of incompleteness of removal of the tumor. As a 
matter of fact, I doubt the essential value of the 
epiglottis as a vibrator, because I have seen 
equally good voices in patients whose epiglottises 
have been removed. 

With regard to the artificial larynx, I believe it 
is a mistake to have the patient try it before he 
has had a chance to develop a bucco-esophageal 
voice. I believe its use should be reserved for 
those who are not able, after a fair trial, to develop 
this more natural “pseudovoice.” 


CONCLUSION 


1. While voice is of secondary importance in pro- 
cedures undertaken for the eradication of a malig- 
nant tumor, the reply to a questionnaire sent out 
to a series of patients who had had laryngofissure 
or laryngectomy for cancer of the larynx, showed 
that the majority had been able to develop useful 
voices and to resume their original occupation. 

2. The majority of the patients who had de- 
veloped a voice after laryngectomy considered it 
“good” while the majority of patients who had 
had laryngofissure considered their voices only 
“fair.” 

3. While many patients acquire the knack of 
bucco-esophageal speech spontaneously, it is best 
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to give a systematic course of voice lessons to 
these patients as advocated by Morrison, just as 
soon as the wound is healed. 

4. The artificial larynx should not be tried until 
after the patient has made some effort to develop 
a voice without it. 
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HOW AND WHEN TO OPERATE UPON THE 
ETHMOID SINUSES 


WILLIAM MITHOEFER, M.D., F.A.C.S., Cincinnati, Ohio 


HE ethmoid sinuses play an important 

réle in any discussion pertaining to the 

nasal accessory cavities. The reason for 

this is quite obvious. Situated as they 
are between the frontal above and the maxillary 
sinus below with the sphenoid cavity posteriorly, 
it can readily be understood how an infection of 
one of the adjacent sinuses may affect the eth- 
moid, and also how an involvement within the 
ethmoid sinus itself may secondarily affect the 
other cavities. It is, therefore, well to look upon 
the paranasal sinuses as one system of cavities 
subject to the same irritation whatever it may be. 
Good results following nasal sinus surgery will 
depend largely upon the removal of the vicious 
circle within the ethmoid, and, in many instances, 
the careful removal of disease within the ethmoid 
will be sufficient reason for the abeyance of an 
inflammation of the larger cavities above and 
below. 

The mucous membrane of the ethmoid sinus is 
pale, thin, flabby, easily detachable, poorly nour- 
ished, and very liable to infection. An inflamma- 
tory action, which may be of an evanescent nature 
in the mucous membrane of the nose, may very 
readily overpower the vitality of the mucous mem- 
brane of the sinuses, especially of the ethmoid. 
When involvement of the ethmoid sinus takes 
place, the mucous membrane of the middle meatus, 
namely, the lateral concave surface of the middle 
turbinate, the floor of the ethmoid, and the lateral 
wall of the nose opposite the middle turbinate are 
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first involved. The limitation of the disease to 
this area probably accounts for the success in 
treating acute and subacute infections, when cot- 
ton tampons saturated with silver preparations 
are placed in this region. 

The predominant types of inflammation are the 
suppurative, the serous, and the mixed. In the 
suppurative variety, the mucous membrane is red, 
evenly swollen, rich in blood, and is firmly at- 
tached to the bone because of the presence of 
connective tissue proliferation. In the serous type, 
the mucous membrane is pale, edematous, and the 
poor-in-cells exudate causes connective tissue bun- 
dles to spread apart so that the exudate has free 
play. There is no connective tissue proliferation, 
except in the late stages of the disease when mixed 
infection enters the picture. 

A patient having a serous catarrh of the eth- 
moid sinuses is also affected with a catarrhal in- 
flammation of the remainder of the Schneiderian 
membrane. The inflammation may subside in the 
nose, but the lateral wall opposite the middle 
turbinate may remain thickened and edematous; 
and because of improper ventilation, the inflam- 
mation spreads to the ethmoid floor. The presence 
of edematous thickening of the ethmoid floor is 
often overlooked, inasmuch as it may be com- 
pletely covered by a laterally displaced middle 
turbinate. A latent disease of the ethmoid follows 
and may remain unrecognized, because of the mild 
pathological changes which have taken place. It 
may be well to remember, however, that even in 
the presence of a mild disease of the ethmoid 
sinus, very severe symptoms may manifest them- 
selves. 
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A point I wish to stress in this connection is 
that headache, as the result of an ethmoiditis, is 
not always caused by the ethmoid disease, but 
may be the result of pressure of the edematous 
middle turbinate on the lateral wall of the nose, 
thus irritating the lateral branches of the anterior 
ethmoid nerve. Infraction of the middle turbinate 
towards the septum, and the application of tri- 
chloracetic acid to the lateral wall of the nose and 
the floor of the ethmoid are often the only pro- 
cedures necessary to relieve a patient of headache. 
The use of trichloracetic acid and infraction of the 
middle turbinate may be employed with good re- 
sults in the treatment of chronic ethmoiditis in 
children. 

In making a nasal examination we are apt to 
pay more attention to the appearance of the hiatus 
semilunaris, and forget the region of the recessus 
sphenoethmoidalis. This recess is situated above 
the superior meatus and forms the interval be- 
tween the posterior extremity of the supraturbinal 
and the anterior aspect of the body of the sphe- 
noid. It is a shallow but well defined, triangular 
fossa of much clinical significance, and is to the 
posterior group of cells what the hiatus semilunaris 
is to the anterior group. Inflammation of this re- 
cess, especially in subacute infections, may be the 
forerunner of ethmoid disease, and the inflamma- 
tory products from this area may be forced easily 
into the posterior cells by negative air pressure at 
the end of inspiration. We may suspect involve- 
ment of the sphenoethmoidal recess when the 
patient continues to complain of stuffiness of the 
nose and anosmia, following an acute nasal infec- 
tion, when the nasal examination shows an edema- 
tous closure of the olfactory fissure, and when the 
nasopharyngoscopic examination reveals a mu- 
cous plug at the posterior end of the middle tur- 
binate. The recessus sphenoethmoidalis is treated 
by making repeated applications of a 20 per cent 
cocaine solution to the edematous olfactory fis- 
sure, after which a cotton-wrapped applicator, 
bent at right angles and saturated with a 20 per 
cent solution of cocaine is applied to the region 
of the posterior end of the middle turbinate and 
then passed upward into the recess. This is fol- 
lowed by an application to the recess of Mandl’s 
solution. 

The question of when to operate upon the eth- 
moid sinuses is readily solved when we are dealing 
with a patient in whom other sinuses are also 
involved, especially when there is present an ex- 
treme polyposis. The type of inflammation in the 
various cavities may, however, be different. There 
may, for instance, be a suppuration within the 
ethmoid cells with a serous inflammation of the 


frontal sinus, or there may be a purulent infection 
in the antrum, while the ethmoid sinuses are in- 
volved with a serous type of inflammation. The 
important point to remember in this connection, 
is that in doing a radical antrum operation, a care- 
ful inspection of the ethmoid sinus should be made 
and operation proceeded with, if sufficient patho- 
logical changes are found in this region. If this 
is not done, failure may follow the operation, 
inasmuch as the antrum will act as a reservoir for 
the infection in the ethmoid cells above. Compli- 
cations are also more apt to follow the antrum 
operation, if the diseased ethmoid cells are over- 
looked. Another cause of failure is the incomplete 
removal of the ethmoid cells, especially those dip- 
ping down into the antrum and those extending 
laterally along the roof of the orbit. The latter 
cannot be approached except through the external 
route, and the former may necessitate an approach 
through the antrum by way of the canine fossa; 
although in many instances the downward pro- 
longation of the ethmoid sinuses:may be reached 
if a part of the middle meatal wall of the antrum 
is removed at the time of doing an intranasal 
ethmoid operation. 

We are prone to think of doing an ethmoid 
operation in the presence of disease in this area 
only, but it is my contention based on clinical 
experience, that quite a few patients with recur- 
rent attacks of headache have an anatomical 
variation present in the ethmoid region which is 
the cause. A mild systemic derangement or an 
allergic reaction may result in edematous swelling 
of the mucous membrane, thereby closing the 
nasofrontal duct, and may be the cause of a vac- 
uum headache. Pathological changes, other than 
the transient edema, are rarely found in these 
patients, and when continued closure of the naso- 
frontal duct is present, the headache may be a 
constant one. I have seen patients who have suf- 
fered with headache for 15 or 20 years, who were 
relieved after the removal of the anatomical ob- 
struction within the ethmoid labyrinth, and in 
whom, at the time of the ethmoid operation, no 
gross pathological changes could be found. This 
experience has convinced me that an investigation 
of the ethmoid sinuses in an operative exploratory 
manner is more often indicated, but should be 
done only after all other means have been tried 
to relieve the patient. 

The anatomical variations are more varied and 
are greater in number than in any other region of 
similar size in the body. The pressure of the 
middle turbinate alone against the lateral wall of 
the nose, or a high deviation of the septum may 
be sufficient reason for the presence of a headache. 
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Other anatomical variations which may be found 
are as follows: (1) An apposition of the bulla 
ethmoidalis with the uncinate process; (2) a large 
bulla or uncinate cell; (3) upward displacement of 
an infundibular cell into the frontal sinus, thereby 
closing the nasofrontal duct and preventing the 
passage of a sound into the frontal sinus; (4) a 
tortuous nasofrontal duct; and (5) laterally dis- 
placed ethmo-orbital cells. 

An attempt should always be made to correct 
the anatomical variation by means of intranasal 
ethmoid surgery and, if success is not attained, to 
proceed at a later date by means of the external 
route. In the majority of instances, the intranasal 
operation will suffice. We cannot dispute the fact 
that anatomical variations are frequently observed 
during the performance of an ethmoid operation 
for the removal of gross pathological changes. It 
is questionable, in my mind, whether the headache 
in these patients was caused by the anatomical 
variation or by the disease within the sinus. 

It is often very difficult to decide whether the 
ethmoid sinus alone is affected, or whether or not 
other sinuses are also involved, and, if so, whether 
the ethmoid disease is the cause of the infection in 
adjacent cavities. The various diagnostic means 
at our command, plus careful and repeated exami- 
nations, will help to solve the problem. Chronic 
purulent ethmoiditis is rarely satisfactorily treated 
in a conservative manner. Surgery is usually nec- 
essary. The serous type, based on an allergic 
background, is often amenable to treatment with- 
out surgery. If satisfactory results do not follow 
desensitization treatment, surgical intervention is 
indicated, and should not be postponed too long, 
for the reason that there are many allergic indi- 
viduals who require operative interference before 
a satisfactory result is obtained. 

I firmly believe that the intranasal ethmoid 
operation does not receive the attention it de- 
serves by most rhinologists. Septum operations 
are done with the hope that the mere removal of 
the nasal obstruction will be sufficient to care for 
a chronic ethmoiditis. That this does happen 
occasionally will not be denied; but that it often 
fails to produce the desired result must also be 
admitted. I have seen innumerable patients who 
had a septum operation performed elsewhere, and 
who were not relieved of their symptoms until an 
intranasal ethmoid operation was done. It is, in 
my opinion, good surgical judgment at least to 
infract the middle turbinate at the time of doing 
a septum operation, and if pathological changes 
are seen on the ethmoid floor, to proceed with the 
ethmoid operation intranasally. To do this, and 
at the same time preserve the middle turbinate, 


is, in my opinion, a conservative operation. An 
intranasal ethmoid operation should never be done 
during the period of an acute involvement, espe- 
cially if a Streptococcus hemolyticus infection is 
present. If an operation is indicated at this time, 
because of severe symptoms or an intra-ocular or 
meningeal complication, it must be done extra- 
nasally. The removal of a part or the whole of 
the middle turbinate, during the stage of an acute 
infection, is dangerous. The division of the olfac- 
tory sheath, when this is done, allows for direct 
pathway of the infection to the brain. If sufficient 
drainage cannot be established because of a devi- 
ated septum, one should not hesitate to correct 
the septal deformity and infract the middle turbi- 
nate after all measures have been tried to relieve 
the patient. 

Following an ethmoid operation, we may occa- 
sionally see an acute flare-up of a latent antrum 
infection, inasmuch as an ethmoiditis may often 
be associated with slight changes in the antrum, 
which do not become manifest until after opera- 
tion on the ethmoid. I have seen this happen less 
frequently if part of the middle meatal wall of the 
antrum is removed at the time of doing an intra- 
nasal ethmoid operation. When this is done, there 
is less likelihood of edema of the lateral wall of the 
nose causing closure of the ostium, with retention 
of secretions within the antrum cavity. Further- 
more, should an acute exacerbation of a dormant 
antrum disease occur, irrigation is easily done 
through the wide, middle, meatal opening. An- 
other good reason for removing a part of the 
middle, meatal wall is that thus one can reach 
the downward displaced inferior hiatus cells. 

There seems to be a difference of opinion among 
rhinologists as to the removal of the middle tur- 
binate. In my estimation, it should be preserved, 
if possible, its removal should depend on the width 
of the nose, on its size, and on the pathological 
changes which may have affected it. If there is 
much hypertrophy, or if polypi are confined to the 
concave side of the middle turbinate, a part may 
be removed on its lateral aspect. When the middle 
turbinate cannot be made to occupy a medial 
position after infraction, a small incision made 
high up into the lateral attachment will tend to 
keep it in good position. 


OPERATIVE PROCEDURE 


At the first step of the intranasal operation, the 
uncinate process is removed with knife or punch 
forceps. If difficulty is experienced in passing a 
sound into the nasofrontal duct, the cells lying 
anterior to the duct are curetted or removed with 
a forceps. After the bulla ethmoidalis is opened, 
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the remaining ethmoid cells are removed with an 
upward biting forceps, which is of such small size 
that it can be used also to probe the various cells, 
as one proceeds with their removal. This small 
forceps is very satisfactory and safe, so that in 
many instances the entire intranasal operation can 
be done without using any other instrument. 

We are probably agreed that very seldom can a 
complete ethmoid operation be done intranasally, 
chiefly because of the lateral and upward pro- 
longations of the cells. This does not mean that 
one should desist in operating intranasally, inas- 
much as drainage and ventilation with patency of 
the nasofrontal duct following operation may re- 
lieve the patient. It is true there may still be 
present a slight nasal discharge but this is of little 
inconvenience to the patient, if the headache from 
which he has suffered for many years has disap- 
peared. If the skiagram shows the presence of lat- 
erally displaced ethmoid cells, the patient should 
be told that if intranasal measures fail to relieve 
the headache, an external surgical approach may 
be necessary. When the skiagram shows no orbi- 
tal prolongation of the ethmoid sinus, we may 
expect better results following the endonasal meas- 
ure. One thing must always be borne in mind, 
namely, that good results are not obtained imme- 
diately following the operation. Granulation tis- 
sue and edematous mucous membrane in the re- 
gion of the operation must be cared for, either 
by applying a 5 to 10 per cent solution of nitrate 
of silver, or by removing the offending tissue with 
a punch forceps. We must also remember that the 
nasal mucous membrane has been involved in the 
process, and some time is required to establish a 
normally functioning membrane after the irritant 
has been removed. As has been well said, “A 
chronic disease requires a chronic remedy.” The 
middle turbinate must remain in midline, and post- 
operative displacement may be found necessary. 

The external ethmoid operation, in my opinion, 
is indicated only after the intranasal procedure 
has failed to relieve the patient; the exception is 
an intra-orbital or meningeal complication. Se- 
vere symptoms manifesting themselves during an 
acute exacerbation of a chronic ethmoiditis may 
also require extranasal surgery. The appearance 
of much pus coming from the nasofrontal duct 
during an intranasal ethmoid operation may re- 
quire an immediate external operation. 

Space will not permit a detailed description of 
the external ethmoid operation. The pertinent 
facts which I wish to bring to your attention are 
the following: 

1. The operation is done with a local anesthetic, 
unless edema of the parts prevents its use. 


2. Before making the external incision, a mu- 
cous membrane flap of the lateral wall of the nose 
is made. This flap is dissected downward, with 
its base lying over the upper edge of the inferior 
turbinate. After the operation is completed the 
flap is placed upward and covers the remaining 
portion of ascending process of superior maxilla. 

3. After the ethmoid cells have been taken care 
of, the greater portion of the ascending process of 
the superior maxilla is removed. This, I consider 
an important part of the technique, as it usually 
insures patency of the nasofrontal duct. 

4. The posterior portion of the lamina papy- 
racea is preserved, if possible, so that prolapse of 
the orbital tissue does not follow. 

5. A large part of the nasal bone is removed. 

6. The mucous membrane of the posterior wall 
of the nasofrontal duct is left untouched, unless 
gross pathological changes are present there. 

7. The processus frontalis is carefully reduced 
in size with a flat chisel until it is on a level with 
the medial wall. 

8. If the mucous membrane of the anterior in- 
ner wall of the frontal sinus is not too thick, a flap 
is made with the base of the flap medially placed 
so that it may be carried downward over the 
remaining portion of the processus frontalis. 

Complete exenteration of the ethmoid cells is 
important. The posterior, laterally displaced eth- 
moid sinuses, which are the most difficult to reach, 
are cared for with small, curved curettes. If the 
mucous membrane of the sphenoid has undergone 
hyperplastic changes, it is dislodged with small, 
curved elevators. In some cases, we have been 
able to preserve the middle turbinate. A balloon 
tube is placed in the region of the newly formed 
nasofrontal duct and is allowed to remain for 3 
days. There is less danger of the flaps being dis- 
turbed when this form of dressing is used. 


CONCLUSIONS 


One of the important problems confronting the 
rhinologist is the proper surgical approach to 
the nasal accessory sinuses. In many instances, the 
key to the situation lies in the ethmoid sinus. A 
careful study of this region will uncover many 
times an unsuspected latent disease. A carefully 
done intranasal ethmoidectomy is more often in- 
dicated and should be the operation of choice, 
especially when a mild pathological change in the 
ethmoid sinus is present which eventually, if left 
undisturbed, will produce changes in adjacent 
cavities. To give the ethmoid sinuses the atten- 
tion they deserve will be the means of procuring 
better results and of preventing nasal sinus sur- 
gery from falling into disrepute. 
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SYMPOSIUM: CANCER 


SURGICAL TREATMENT OF CANCER OF THE TONGUE 


LELAND R. COWAN, M.D., F.A.C.S., Salt Lake City, Utah 


EFORE the advent of irradiation therapy, 
surgery was the sole accepted method of 
treating cancer of the tongue. This con- 
sisted of various forms of cauterization, 

the removal by the scalpel of the primary lesion as 
a partial, hemi, or total glossectomy, and in addi- 
tion any structures invaded by cancer adjacent to 
the tongue. ; 

In many surgical clinics some type of neck dis- 
section also was done. This varied from a simple 
excision of one or more groups of neck nodes, on 
one or both sides of the neck, to a complete dis- 
section en masse of nodes in one or both sides. 
These procedures were usually the ones followed 
whether nodes were present or absent, and whether 
in an operable or advanced stage of the disease. 
The methods varied but little, except as to certain 
technical surgical points, such as whether the pro- 
cedure was carried out in one or in several stages, 
and whether the primary lesion was removed be- 
fore or after neck dissection. 

With the introduction of irradiation therapy, a 
better understanding of the peculiarities of the 
disease, the histological grading of tumors, and 
studies into radiosensitivity and radioresistance, 
treatment procedure has become considerably 
modified and in many instances has been com- 
pletely changed. 

The trend in the main has been for more con- 
servative surgery; and yet at the same time in 
some clinics the opinion still prevails that surgery 
is the method of choice in all except a minor 
selected group and in the hopeless cases. Opposed 
to these are those who believe that irradiation is 
the major method of treatment, and that surgery 
is a mere adjunct or accessory factor. ; 

A survey of the literature shows no uniformity 
of opinion, and statistics are most confusing and 
in many places are very misleading in their deduc- 
tions. 

It is fair to say, however, that surgery and 
irradiation have now proved such complementary 
agents, that in the great majority of cases the one 
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is very dependent upon the other for the most 
efficient care and to assure the most comfort to 
the patient. Both the ambitious surgeon and the 
radiotherapist still overestimate their own fields 
too often at the expense of the other. No one can 
denounce the results of irradiation or of surgery; 
but in a disease with so many varied clinical and 
pathological aspects, it appears that neither field 
occupies priority over the other. 

With due respect to the trained surgeon and to 
the radiotherapist, this paper will deal primarily 
with the surgical aspects of the disease, but cer- 
tain radiological points will have to be brought 
into the picture. Factors that seem important in 
the decision for surgical intervention, as gleaned 
from clinics where larger groups of cases have been 
studied, and also from the personal experiences of 
the author, will be presented. 

A consideration of the treatment of lingual can- 
cer involves 2 major problems: (1) that of the 
treatment of the primary lesion, and (2) that of 
the treatment of the associated paths of extension 
of the disease. 


PRIMARY LINGUAL CANCER 


In regard to primary lingual cancer, we have 2 
points to consider: (1) how the disease can be pre- 
vented; and (2) the method of treatment to be 
employed when once the disease is present. 

Prevention of the disease. It is estimated by 
various authors (3) that about 50 to 75 per cent of 
lingual growths can be prevented by care of pre- 
cancerous lesions; and that leucoplacia alone ac- 
counts for about 35 per cent of all buccal cancers. 
Under such circumstances, all precancerous le- 
sions, as leucoplacia, fissures, ulcers, warts, or 
questionable local inflammatory processes should 
be looked upon as probable inevitable cancers and 
should be removed. 

Removal is best accomplished, and at the 
greater comfort and safety of the patient, by some 
type of surgical procedure in preference to the use 
of radium. This may be by excision with the 
scalpel, electrosurgical excision, or desiccation. 

It is dangerous to temporize with the continued 
application of caustics in questionable lesions, and 
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such procedure is to be condemned. All question- 
able cancers should be looked upon as actual can- 
cers until proved by biopsy specimen, and should 
be removed widely, en masse, wherever possible. 
Bloodgood states as follows: ‘‘Whenever it is 
possible to completely remove the local lesion 
without mutilation of tissue, there is every ad- 
vantage in having the biopsy specimen consist of 
the entire lesion.” 

Treatment of primary lingual cancer. When it is 
fully established that lingual cancer has devel- 
oped, it becomes a problem for individual appraisal 
for treatment on its own merits. No routine pro- 
cedure can be applied to all cases. Each case is 
one for individual study and individual care. 
Inadequate study, procrastination, and failure of 
adequate removal when once it has been fully 
established that cancer is present convert many 
into failures that would otherwise be successes. 
Failure and success are usually in proportion to 
adequate and inadequate initial therapeutic pro- 
cedure. 

A study of the literature on lingual cancer 
presents many interesting facts that should form 
some basis upon which to consider treatment in 
most cases. It is admitted that no hard and fast 
rules can be laid down. Therapy is changing and 
advancing, and this is especially true in the field 
of irradiation. 

Anatomy of the tongue. To begin with an ana- 
tomical study of the tongue is important. From 
Ewing’s writings we find that the surface epithe- 
lium of the tongue is quite varied in different 
locations and under different pathological condi- 
tions. Normally, the upper surface and the tip of 
the tongue is covered with adult squamous epithe- 
lium which, when cancer develops, tends to pro- 
duce spine cells, pearls, and keratin, with all the 
characteristics of adult squamous carcinoma. The 
lateral border or sides of the tongue are covered 
with a more modified transitional epithelium in 
the main. The posterior surface of the tongue is 
very irregular, with adult and transitional epithe- 
lium, mucous glands, and a liberal mixture of 
lymphoid tissue and lympho-epithelium; the latter 
extend at times somewhat along the lateral surface 
of the tongue. 

Lingual cancers arising in these various types of 
epithelium often act quite differently in their 
growth capacities locally, in their slowness or 
rapidity of dissemination, and in their response to 
both surgical and irradiation methods of treat- 
ment. 

It is interesting to note that in the pathological 
tongue, as in luetic glossitis, these differences in 
behavior may be exaggerated. 


Gradation of tumors. There are those who be- 
lieve that gradation of tumors in tongue cancer is 
of no prognostic significance. R. Phillips, from a 
report on tongue cancer, from St. Bartholomew’s 
Hospital, states: “The percentage of cures of 
tumors of Grades 1 and 2 was more than double 
that of tumors of Grades 3 and 4 whether the 
treatment was by surgery or radium.” 

It must be kept in mind that no two patholo- 
gists grade tumors quite alike and, therefore, there 
is bound to be some difference of opinion and 
deduction in such work. 

From the standpoint of gradation of tumors, we 
find A. S. Morrow’s cases: Grade 1, 54 per cent; 
Grade 2, 41 per cent; Grade 3, 4 per cent; and 
Grade 4, o. 

Hayes E. Martin’s cases show approximately: 
Grade 1, 15.9 per cent; Grade 2, 55 per cent; and 
Grade 3, .7 per cent. 

James J. Duffy’s 252 cases of lateral border of 
the tongue cancer, show: Grade 1, 21 per cent; 
Grade 2, 76 per cent; and Grade 3, 3 per cent. 

Duffy, in a series of all locations of tongue 
cancer, shows about comparable percentages of 
Grade 1 and Grade 2, with his lateral border 
group. 

These citations show a large percentage of 
tongue cancer to be either Grade 1 or Grade 2. 
They are usually looked upon as the more favor- 
able groups for surgical removal, in that it is 
expected they are radioresistant, growth is slower, 
and metastases occur less often. 

Quick states, however: 

“‘Radiosensitivity and grading are not exactly parallel. 
Grade 2 or even Grade 1 epidermoid carcinomata may be 
relatively radiosensitive by reason of their vascular ap- 
paratus even though the tumor cells are fully differentiated, 
or nearly so. An infected anaplastic tumor may be more 
radioresistant than a surgical clean Grade 1 growth. A 
fully differentiated growth in an otherwise normal tongue 
varies considerably in radiosensitivity from another fully 
differentiated growth in a luetic tongue by reason of the 
fibrosis and altered capillary blood supply, the result of the 
luetic glossitis.” 


Even though most cases do fall into Grades 1 
and 2, the most favorable groups surgically, on 
further analysis one would be led to believe they 
are not as favorable surgically as on first thought. 

Raven states that node involvement in tongue 
cancer occurs in 69 per cent of the cases before 6 
months, 42 per cent before 3 months, and 27 
per cent before 2 months. 

From A. S. Morrow’s group of 98 cases, 60 per 
cent of the patients applied for treatment who had 
had the lesion less than 6 months. Approximately, 
60 per cent showed nodes present, 38 per cent of 
which were bilateral. Of 80 patients operated 
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upon in whom nodes were present, about 50 per 
cent showed metastasis. From this it would ap- 
pear that about 50 per cent were inflammatory 
nodes only. In other words, about 30 per cent of 
the patients were admitted with metastasis, 20 
per cent of which were bilateral. Ninety-five per 
cent of the cases were Grades 1 and 2. 

Out of Martin’s 322 cases of tongue cancer, 113 
patients showed metastasis on admission, or about 
35 per cent. Of these 322 cases, approximately 
70 per cent were in Grades 1 and 2. 

Duffy reports approximately 30 per cent of his 
patients showed metastasis on admission, approxi- 
mately 20 per cent of which were bilateral, and 
8o per cent of his series were Grades 1 and 2. 

From these above findings, therefore, about 
one-third of the cases are advanced, or fairly so, 
on admission from the standpoint of metastasis 
alone; and about 80 per cent, more or less, are 
Grades 1 and 2 according to Morrow, Martin and 
Duffy. 

Undoubtedly, a fairly large percentage of lin- 
gual cancer when first seen is either spread beyond 
the tongue, beyond the midline of the tongue, or 
shows metastasis, or in other words, is in an 
advanced stage of the disease. Morrow states that 
two-thirds of his surgical group were advanced in 
the sense of having spread beyond the tongue or 
to the cervical lymph nodes. 

Roux-Berger, from statistics of the Curie Insti- 
tute in a study of 386 cases of tongue cancer, 
found that 204 cases, or 58 per cent, were advanced 
in the sense that the lesions involved more than 
one-half the tongue, floor of the mouth, the whole 
tongue, or extended to neighboring tissues. 

W. Baensch states, in his series of 55 cases, that 
go per cent were inoperable. 

N. Petroff, in a series of 341 patients who ap- 
plied for treatment, found 149 incurable and not 
suitable for treatment. 

It is estimated by Duffy, in his series of 252 
cases of cancer of the lateral border of the tongue, 
that in the more advanced group 20 per cent had 
spread beyond the midline, usually with extensive 
unilateral or bilateral metastasis. 

From these reports it would appear that lingual 
cancer, itrespective of the grade, is advanced 
locally and metastasizes early and quite widely in 
a fairly high percentage of cases when first seen. 

Location of lingual cancer. A. S. Morrow, in a 
series of g2 cases, reports the location of lingual 
cancer as: tip, 4.3 per cent; margin, anterior two- 
thirds, 43 per cent; margin, posterior one-third, 
16.3 per cent; dorsum, 14.1 per cent; base, 5.4 
per cent; undersurface, 10.8 per cent; and whole 
tongue, 5.4 per cent. 


W. Baensch, in a series of 55 cases, reports the 
following: anterior portion, 50 per cent; base, 32 
per cent; and lower surface, 18 per cent. 

Hayes E. Martin, in a series of 322 cases, reports 
the location of lingual cancer as: anterior third, 
approximately 14.6 per cent; middle third, ap- 
proximately 56 per cent; and posterior third, 
approximately 29.5 per cent. 

The foregoing locations of cancer of the tongue 
furnished by these authors compare quite favor- 
ably as to the most frequent sites of the disease. 
Location alone, is a real factor from treatment 
standpoint without regard to size or gradation of 
tumors, accompanying infection, age and general 
condition of the patient, or the question of metas- 
tasis. It seems from the locations given that a 
fairly large percentage of tongue cancers are not 
the most accessible surgically. Accessibility, ease 
and safety of removal with adequate sacrifice of 
tissue which is so necessary for curability, are 
the most. essential factors here as in all surgical 
cancer procedures. 

Size of the lesion, or extent of the disease, un- 
doubtedly, is of great importance in deciding the 
type of therapy. Surgical removal of cancer in an 
organ so important and so anatomically placed as 
is the tongue, with its surrounding adjacent vital 
structures, the difficulty of accessibility in the 
greater part, without extensive mutilation, is one 
for the most careful and thoughtful consideration. 

Roux-Berger, from the Curie Institute, reports 
in 198 cases of cancer of the dorsum of the an- 
terior two-thirds of the tongue, that the lesions 
were advanced in 70 cases, or 35 per cent, in the 
sense of the disease involving more than one-half 
of the tongue, extending to the floor of the mouth, 
or extending to contiguous structures. In 91 
cases of cancer of the base of the tongue, the 
lesions were advanced in 68 cases, or 74.5 per cent, 
in the same sense of extent of involvement. In 93 
cases of the undersurface of the tongue, the lesions 
were advanced in 66 cases, or 70 per cent, in the 
same sense of extent of advancement of the dis- 
ease. It is interesting to note that from Moure of 
the Curie Institute, in an analysis of 42 cases of 
cancer of the tongue treated surgically alone, 13 
cases or 31 per cent were lesions more than 2 
centimeters in diameter but limited to one-half of 
the tongue; and that 8 cases or 19 per cent were 
lesions involving more than one-half of the tongue 
or floor of the mouth. Of these 21 cases, all but 
one showed postoperative recurrences, and there 
was only one 5 year cure in the 21 cases. 

Most lingual cancer occurs in the advanced 
years of life. From various clinics the average 
would be about 60 years of age, the time of life 
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when cardiovascular and renal diseases are most 
common. 

From these reports it would seem that major 
surgical procedures, the extent of which is neces- 
sary in tongue cancer, might be challenged in 
most instances in view of the not uncommon in- 
accessible locations, advancement of the disease, 
cosmetic and functional results, the usual presence 
of infection, shock, the not uncommon occurrence 
of respiratory and cardiovascular complications, 
and the high primary operative mortality which is 
g to 20 per cent. When one considers the low per- 
centage of cures or 5 year end-results and post- 
operative recurrences, surgery might be further 
challenged. It is reported by some that surgical 
recurrences are as high as 59 per cent. Roux- 
Berger, in a series of 198 cancer cases of the dorsal 
anterior two-thirds of the tongue, found 23 per 
cent of the cases to be postoperative recurrences. 
Therefore, in looking at the primary lesion from 
many standpoints and from the evidence that one 
finds in the literature, it seems that surgery alone 
might occupy a limited place for the care of the 
primary lesion; and when viewed in the light of 
irradiation literature, it would seem to occupy a 
still more limited place. Undoubtedly, small lin- 
gual cancers of the tip of the tongue, the dorsum 
in its anterior half and anterior lateral margins, 
where accessibility is easy and wide and complete 
removal can be accomplished, are followed by a 
sufficiently high percentage of curability to war- 
rant the use of surgery in the trained surgeon’s 
hands. But even here, before surgery is elected, 
there should be reasonable hope of curability of 
both the primary lesion and the metastases that 
might be present. Even here surgery might be 
challenged by the radiotherapist as being no more 
efficient. It is questionable whether surgery alone 
in other lingual cancers is justifiable. 

Surgical procedure in lingual cancer. When 
surgery is elected, the scalpel and the endotherm 
knife seem to be the method of choice. Plastic 
repair is accomplished easily with either. The 
endotherm knife offers the advantage of a dry 
field with minimal destruction of tissue, and lym- 
phatics are probably sealed by this procedure. 

Wide, mutilating operations in those cases be- 
yond the borderline or question of operability are 
just as futile as the same group treated with large 
doses of irradiation. The intractable pain without 
cure of the disease in but rare instances, and 
general discomfort and disfigurement of the pa- 
tient, would justify the statement often made that 
the treatment is worse than the disease. It is still 
a wise providence to appreciate the limitations of 
any form of therapy in the cancer patient. It 


would appear that surgery occupies a more re- 
served place than formerly, but an indispensable 
place. 

Surgery and irradiation undoubtedly are de- 
pendent upon each other for the best results in the 
greater number of cases, and both have a definite 
place in the treatment of the primary lesion. The 
one is complementary to the other; they are best 
when used singly at times, and again prove advan- 
tageous when used in combination with each 
other. 

By removing the main part of the mass sur- 
gically in the case of large bulky lesions in the 
posterior portions of the tongue, greater access to 
the base of the tongue is facilitated for irradiation, 
and a better opportunity for cleansing purposes is 
at hand, which is so essential to successful treat- 
ment. 

Local removal of bulky, recently treated lesions 
with radium needles or radon to avoid marked 
local necrosis and infection, is quite necessary in a 
fair percentage of cases. Excision of areas of 
recently radiated tissue in the presence of luetic 
glossitis, is most important. These patients are 
known to tolerate radium less efficiently and are 
subject to early necrosis and subsequent infection 
because of their altered blood supply and in- 
creased fibrosis. 

Excision of areas of late radiation fibrosis fol- 
lowed by necrosis, questionable areas of disease 
in late, fully radiated tissue, or the group of hope- 
less radioresistant cases, as established by a full 
therapeutic dose of radium, all call for some sur- 
gical procedure in their time and place. This is 
usually best accomplished with the endotherm 
knife or actual cautery, and is best left wide open 
for cleansing purposes and as an aid for detecting 
suspicious recurrences. Usually hemorrhage is 
easily controlled and, when the surgical procedure 
requires hemiglossectomy, ligation of the lingual 
artery usually can be done under vision without 
much difficulty. 

Exposure of the external carotid artery, with 
ligation of the lingual branch, or the external 
carotid itself to control hemorrhage before or after 
radiation, is often a necessary procedure and a 
life-saving measure. 

It is a hopeless and futile surgical attempt to 
remove any of the anaplastic group, in the light 
of present-day irradiation methods. These growths 
are known to be aggressive locally and disseminate 
early and widely in most cases. 

From St. Bartholomew’s Hospital we find in 
Grade 3 and Grade 4 cases that the results of 
surgical and irradiation procedures produce about 
the same percentage of cures. It would seem, if 
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this be true, that surgery would be the more 
radical approach and therefore not indicated in 
these Groups. 


METASTATIC LINGUAL CANCER 


Indications for operative intervention in meta- 
static lingual cancer are dependent upon many 
factors and, just as in the primary lesion, each 
case is one for the most thoughtful and careful 
appraisal as an individual problem. 

Primary and metastatic diseases are always 
dependent upon each other for the extent and type 
of therapy indicated. Some advise routine neck 
dissection in the presence and in the absence of 
nodes, in an operable and inoperable stage of the 
disease; others irradiate practically all metastases 
in-all stages and types of the disease, and still 
others advise a combination of conservative sur- 
gery and irradiation therapy. 

The tongue is a good example in the group of 
intra-oral carcinomas in which no one can predict 
with any degree of certainty which nodes are most 
likely to be involved should metastasis take place, 
and thus be able to suggest a standardized method 
of routine treatment. 

Contralateral, bilateral, odd-position, and dis- 
tant metastases are known to occur sufficiently 
frequently that one must be on the alert for any 
possibility in tongue cancer. 

Duffy’s report on the location of metastases in 
tongue cancer is shown in Table I. 


TABLE I.—LOCATION OF METASTASES IN 
TONGUE CANCER 


Submaxil- Upper 
lary deep Carotid 
nodes cervical nodes Bilateral 
per cent per cent per cent per cent 
MR eneice mas 31.6 5.3 26.4 20.9 
Dorsum....... 6.8 59.6 13.5 20.1 
Lateral border.. 31.5 20.0 37.1 11.4 
ae ie a ee 2.2 53.0 24.7 21.0 


Cure reports. Gordon B. New, of The Mayo 
Clinic, reports out of 156 traced cases of opera- 
tions on cancer of the tongue, that 5 year cures 
were obtained in 29, or 50 per cent of 58 cases in 
which nodes were not involved but dissected; 109, 
or 52.8 per cent of 36 cases in which nodes were not 
involved clinically and were not dissected; 8, or 
14.3 per cent of 56 cases in which nodes were in- 
volved and were dissected. For the group, 58, or 
37-2 per cent were living 5 years or more after 
operation. 

A. S. Morrow reports 5 year survivals as fol- 
lows: all cases, nodes not involved, 32.4 per cent; 
all cases, nodes involved, 11.5 per cent; the group, 
for all cases treated by surgery, 20 per cent. 


Morrow further states that the percentage of 
5 year cures from bilateral dissection is more than 
double that obtained by unilateral operations; 
and results in which unilateral or bilateral node 
dissection was supplemented by a supraclavicular 
node operation were still better, namely, 50 per 
cent 5 year survivals. 

Hayes E. Martin, from a series of followed 5 
year results of 290 lingual cancer cases, including 
a consecutive series of all cases, early, operable, 
inoperable, and advanced, reports: 5 year sur- 
vivals, all cases, 26 per cent; no metastases at any 
time, 5 year cures, 40 per cent; metastasis present 
on admission, 5 year cures, 5 per cent; and metas- 
tasis developed after admission, 5 year cures, 22 
per cent. 

This seems to include surgical and radiological 
methods singly or combined. It is interesting to 
note the high difference in curability rate between 
the cases that were admitted with metastasis and 
those that developed metastasis after admission. 

One can hardly compare the results of these 
various authors and draw any definite conclusions, 
because there is no uniformity in the selection or 
makeup of the material, or the exact type of pro- 
cedure done. Each author has his own idea of 
what are operable, favorable, inoperable, or ad- 
vanced cases. 

Martin’s idea is worth consideration. He ad- 
vocates the need for a uniform, tabular method 
for reporting end-results. This he believes would 
overcome the many objections to the arbitrary 
selection of early operable or favorable cases upon 
which reports of cure-rate statistics are often 
calculated. Further that these calculations should 
be made rather upon consecutive material of all 
patients in all stages of the disease, both early and 
favorable, and those hopelessly advanced over a 
sufficiently short period during which treatment 
methods would not have changed materially. 

Despite the fact that there is no uniform method 
of gathering statistical data at the present time, 
and that it is difficult to draw any exact and 
definite conclusions, the literature contains per- 
tinent facts that are worth consideration when the 
question of operative intervention in lingual can- 
cer metastasis occurs. 

Duffy reports cervical lymph node metastases 
from 252 consecutive cases of carcinoma of the 
lateral border of the tongue, as follows: (1) No 
metastasis occurred in 103 of the 252 cases at any 
time. This would be 40.8 per cent of the cases 
that never developed metastasis in lingual cancer 
over the period studied. (2) From a series of 268 
cases of all tongue cancer, 43.3 per cent never 
developed metastasis over the period studied. 
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(3) The percentage of cases with no nodes on ad- 
mission and which did not have nodes throughout 
was 60.3 per cent. 

Hayes E. Martin, in a 5 year study of 322 cases 
of tongue cancer reports: (1) One hundred twenty- 
five cases or approximately 40 per cent showed no 
metastasis at any time. (2) Metastasis present on 
admission was found in 113 cases, or approxi- 
mately 35 per cent. (3) Metastasis developed 
after admission in 84 cases, or approximately 26 
per cent. 

It is, however, interesting and fair to note that 
N. Petroff, from the Institute of Oncology of 
Leningrad, shows ina series of 192 of 341 patients 
who were acceptable for treatment, 20 per cent 
with no palpable nodes, 47 per cent with nodes 
that were palpable or movable, 33 per cent with 
nodes that were palpable or fixed, or a total of 80 
per cent with nodes present. However, this essay 
shows ‘‘no pathological reports.”’ I am, therefore, 
wondering whether the presence of palpable nodes 
or metastases here means those microscopically 
proved, or whether a large percentage of these 
might not be simply inflammatory nodes. If so, 
the findings might in the latter event be quite 
comparable to the findings of other authors in 
view of the fact that Morrow found that about 50 
per cent of palpable nodes showed only micro- 
scopically proved disease. Duffy, Martin, and 
Morrow are quite in agreement with each other in 
such findings as to the percentage of cases with 
metastases. 

The foregoing statistics are interesting in view 
of the surgical viewpoint so prevalent, that a 
unilateral or bilateral block dissection of nodes of 
the neck or some modified neck dissection, whether 
nodes are present or not, is indicated almost as a 
routine procedure in the favorable or operable 
cases in many surgical clinics. Their argument, in 
part, in favor of this is substantiated by the fact 
that a fair percentage of cases without palpable 
nodes on microscopic examination shows cancer 
to be present. A. S. Morrow reports that in over 
one-third of his cases in which nodes were not 
palpable, microscopic analysis revealed the pres- 
ence of cancer. Also, it is argued that 5 year 
surgical cures are over twice as high in patients 
without metastatic nodes, as in those with met- 
astatic node involvement. This naturally would 
be expected. But how much did the surgical pro- 
cedure actually contribute to this increased per- 
centage of cure in the cases of those operated upon 
without metastasis in the lymph nodes? Would 
these results and percentages not have been vir- 
tually the same without surgical removal of those 
lymph nodes? 


From Gordon B. New’s statistics, in cases in 
which no nodes were involved, it appears that 
approximately the same number of 5 year cures, 
or 50 per cent, are obtained whether neck dissec- 
tion was done or was not done. 

All this data would lead one to believe that 
more block dissections or neck dissections of modi- 
fied type are done than is absolutely necessary in 
this disease. The objection might be raised, how- 
ever, that even though many neck dissections are 
done in cases where metastasis never develops, 
routine neck dissection should be done because it 
would be a life-saving measure in those who would 
develop metastasis had it not been done. This 
would be in that group of cases in which about 26 
per cent, according to Martin’s statistics of 290 
cases, developed metastasis after admission. In 
this group, Martin had a 22 per cent 5 year cure, 
which seems very favorable from the standpoint of 
metastasis. If we had any definite proof that 
routine neck dissection in this group would accom- 
plish more than waiting to care for metastases 
after they develop, routine neck dissection might 
be accepted without question. However, we have 
no assurance that should neck dissection be done, 
metastasis might not occur in the operative field 
of the same side, beyond the operative field, in the 
opposite side of the neck, or distantly, as occa- 
sionally occurs. 

According to Morrow in over to per cent of 
patients in whom hyperplastic nodes have been 
removed by upper node dissection, metastasis de- 
veloped outside the operative field in the same 
side, in the supraclavicular region, or in the oppo- 
site side of the neck at a later period. I assume 
this deduction might be an argument for a com- 
plete bilateral block dissection en masse, to prevent 
such happening. This argument would seem an 
excellent one for a thorough and complete type of 
block dissection being advised in the presence of 
metastatic operable disease, but it seems that 
other factors might be an objection to such a 
routine procedure. We have no assurance that the 
most complete block dissection for either hyper- 
plastic or metastatic node involvement will elimi- 
nate the possibility of disease from occurring in or 
beyond the operative field. 

The primary lesion might still be uncontrolled 
or might be the seat of probable recurrence at 
least in a fair percentage of these cases. Duffy 
states that the primary disease was uncontrolled 
in 37.7 per cent of his 234 cases of carcinoma of the 
tongue. Forty-two per cent of these cases were 
early or borderline primary lesions which per- 
sisted in spite of treatment. Should these be those 
cases that were treated by radium, and I assume 
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they largely are, it is fair to suppose that in the 
best surgical hands a fair percentage of surgical 
cases would persist in spite of treatment. R. 
Phillips states that there is “an apparent superi- 
ority of radium over surgery in cases without node 
metastases” in cure rate of 40 and 27 per cent, 
respectively. Apparently, persisting primary dis- 
ease would eliminate neck dissection in most of 
these cases. A fair percentage of these cases would 
also occur in the anaplastic group of tumors that 
are known to disseminate widely in the neck, 
mediastinum, and abdominal cavity and are, 
therefore, beyond the scope of surgical removal. 

Another objection that might be raised is that 
the presence or absence of palpable lymph nodes 
cannot be depended upon as a guide to the 
presence or absence of metastasis. Morrow states 
that one-half of the cases with palpable nodes, and 
over one-third or 39 per cent without palpable 
nodes in his series showed cancer involvement on 
microscopic examination. Close interval observa- 
tion as to the character of the lymph nodes, the 
care of infection in the primary lesion, its subse- 
quent effect on the lymph nodes, and aspiration 
biopsy might at least to a certain extent satisfy 
this objection. 

It is worth while to note that nodes probably 
do serve some protective process to the spread of 
tumor emboli, similar to acute inflammatory proc- 
esses, and if removed when uninvolved might 
destroy this protective barrier. We all can prob- 
ably recall cases in which distant metastases 
followed neck dissection, that we might think 
would not have occurred had neck dissection not 
been done. Quick states: “It is my opinion that a 
strictly normal cervical lymph node is capable of 
destroying regularly a tumor cell embolus of epi- 
dermoid carcinoma, and that metastasis takes 
place only in a lymph node damaged by infection 
or of otherwise lowered resistance.” 

If 40 per cent of the cases in these 5 year studies 
never develop metastasis, and if 60 per cent of the 
cases that are admitted without metastasis never 
develop metastasis, careful observation in the 28 
per cent that will develop metastasis after admis- 
sion', and the prompt dealing with the same once 
metastases do occur might be more conservative 
and accomplish somewhere near the same per- 
centage of cures, rather than the custom of sub- 
jecting all patients without node metastasis to 
such a major surgical procedure as block dissec- 
tion, either unilateral or bilateral, with its attend- 
ing added mortality, discomfort, and complica- 
tions that may arise. Operative mortality for 


1According to Duffy 28 per cent develop metastases after admission, 
and according to Martin 26 per cent. 


neck dissections ranges between 2 and 10 per cent. 

It is my personal opinion that when metastasis 
is not present a neck dissection is not indicated, 
and the patient can be cared for just as adequately 
when once metastases develop provided these pa- 
tients are kept under strict observation. I believe 
that by so doing we will eliminate neck dissection 
in that group of odd-position metastasis high in 
the upper cervical group nodes, in the low supra- 
clavicular nodes, distant nodes, and contralateral 
nodes that the most extensive neck dissection 
would probably fail to remove in most instances. 

It seems reasonable that block dissection of the 
neck is not indicated unless the primary lesion is 
controlled, or shows reasonable hope that it can 
be controlled; also that transitional cell carcinoma 
and lympho-epithelioma, no matter in what stage 
of the disease, is a contra-indication to neck dis- 
section. Both Duffy and Morrow report that 
about 20 per cent of metastases are bilateral. 
This also includes Grades 1 and 2 lesions. The 
question of surgical intervention here, in the 
presence of metastases, would depend upon the 
general condition of the patient, the life expect- 
ancy period aside from the disease itself, the ques- 
tion of the position, extent, and controllability of 
the primary lesion, the probability that operative 
intervention would give reasonable assurance of 
complete removal of the metastasis, that distant 
metastases could be ruled out, and that the tumor 
is of a highly differentiated cell type. 

I personally question the advisability of bilat- 
eral block dissection, except in carefully selected 
cases with the above criteria as a guide when 
metastases are present; and can see little justifi- 
cation for block dissection in the absence of metas- 
tasis. 

From the Curie Foundation we find these con- 
clusions: 

“Neck dissection is advised as soon as possible 
after the treatment of the primary lesion. Bilat- 
eral operation should be performed in all cases 
where the lesion has attained or passed beyond 
the midline.” 

There are other similar reports in the literature. 
However, it seems questionable whether primary 
lesions beyond the midline of the tongue promise 
sufficient hope for cure to warrant bilateral neck 
dissection. My ideas are in accord with Duffy in 
this regard. 

When a case is selected for block dissection, it 
should be done with the most meticulous and 
painstaking care. This is no time or place for 
spectacular surgery. Haste often converts what 
might be successes into failures. It is imperative 
to realize at the start that the attempt is futile 
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unless it is sufficiently radical to remove all can- 
cer-bearing tissue. Once block dissection is started, 
it should be with the end in view of cure and not 
palliation. 

Surgery. Crile, Semken, Fischel, and others 
have interpreted what is to be included in this 
surgical procedure. 

According to Semken in brief, it should con- 
sist of removal of the platysma muscle, complete 
removal of the submental nodes, submaxillary 
salivary gland and nodes, lower pole of the pa- 
rotid, carotid, and posterior deep cervical nodes, to 
below the level of the omohyoid crossing. The 
internal jugular vein and sternocleidomastoid mus- 
cle are not removed unless involved. 

An incomplete attempt at block dissection only 
increases the chance of wound recurrences, de- 
stroys the vascular bed for what effect radiation 
might have accomplished had neck dissection not 
been attempted, and invites complications and 
discomfort to the patient. Inadequate surgery 
under such circumstances is far inferior to good 
irradiation. 

I personally prefer local anesthesia in most 
instances. The patient can co-operate with the 
surgeon, and there is greater tendency on the part 
of the surgeon for more delicate handling of tis- 
sues and less likelihood of postoperative pul- 
monary complications. Ether-oil rectal anesthe- 
sia, avertin, etc., are ideal in certain cases in 
which the objection to local anesthesia is raised 
for very prolonged and difficult operations. 

There should be no hesitancy on the part of the 
surgeon to remove the internal jugular vein or the 
sternocleidomastoid muscle when there is ques- 
tionable disease in the vicinity, or as an aid to 
thoroughness in the operative procedure. 

Great care should be used to preserve vital 
structures: common carotid artery, vagus and 
phrenic nerves, the thoracic duct, etc. Fischel 
states that injury to the thoracic duct is usually 
of no serious import and will close in a few days 
time; but I can recall, personally, several severed 
thoracic ducts with continued loss of weight and 
exodus of the patient. 

Ligation of the external carotid artery or its 
branches may be indicated (1) to control primary 
hemorrhage and (2) as a preliminary step to 
partial glossectomy for the treatment of late fib- 
rosis, infection, and necrosis, following irradia- 
tion. 

The common carotid artery may have to be 
removed occasionally, but this should only be 
done when the setting is most favorable for pro- 
longed palliation, and in cases with reasonable 
hope of cure. The danger of cerebral complica- 
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tions following ligation of the common carotid 
artery should not be underestimated. 


CONCLUSIONS 


1. Lingual cancer metastasizes unilaterally, bi- 
laterally, contralaterally, and with odd-position 
metastases remarkably early and with sufficient 
frequency that one must be on the alert for many 
possibilities in tongue cancer. 

2. Operative intervention is indicated in all 
precancerous lesions and suspected early lingual 
cancer. Complete removal of the entire lesion is 
advocated. 

3. Early fully established lingual cancer con- 
fined to the accessible locations of the tongue may 
be removed by surgery if of a fully differentiated 
cell type, in the absence of distant or bilateral 
metastasis, provided the general condition of the 
patient warrants the surgical risk, and in the event 
the life expectancy period aside from the disease 
justifies it. 

4. In general, surgery is an adjunct to irradia- 
tion methods for the treatment of the tongue 
lesions. 

5. Block dissection of the neck is indicated in 
fully differentiated carcinoma when the primary 
lesion is controlled or controllable, when the 
metastasis is limited to one side of the neck, and 
is in general confined within the capsule of the 
node, when the position of the metastasis permits 
the freedom of sacrifice of surrounding tissues 
sufficiently to insure complete removal of the 
metastases, and when the patient is a good surgi- 
cal risk and the expectant period of life otherwise 
so warrants. 

6. Bilateral block dissection of the neck may be 
advisable in carefully selected cases. 

7. Block dissection, either unilateral or bilat- 
eral, is not indicated in the absence of metastasis. 

8. Incomplete block dissections are responsible 
for many failures that otherwise might be suc- 
cesses in the hands of one trained in the practice 
rather than the mere theory of this type of major 
surgery. 

g. There is a present day need for a more uni- 
form tabular method of statistics in lingual can- 
cer. 

I wish to express my indebtedness to the authors quoted, 


and for their material to which I have referred. I trust I 
have not misquoted or misrepresented their deductions. 
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MALIGNANT TUMORS OF THE NERVOUS SYSTEM 
AND HOW TO DEAL WITH THEM 


ERNEST SACHS, A.B., M.D., F.A.C.S., St. Louis, Missouri 


ALIGNANT tumors of the nervous 
system differ from tumors elsewhere 
in the body in a number of respects. 
The general conception of a malig- 

nant tumor is one which grows more or less 
rapidly, metastasizes, and ultimately causes the 
patient’s death. Benign tumors elsewhere in the 
body, even when very large, rarely cause death. 
The following facts about brain tumors constitute 
the difference: 

1. Primary cancer of the brain is very rare. In 
our series of more than gso verified brain tumors 
we have encountered only 3 or 4 patients who 
were diagnosed as primary carcinoma cases but 
none of these metastasized. In this series, how- 
ever, we have seen 38 metastatic carcinomas. 
Sarcoma, though somewhat more frequent, also 
constitutes a very small percentage, and these 
may metastasize. 

2. No tumor which has its origin in the brain, 
that is, a primary brain tumor, metastasizes. 

3. Practically every patient with a brain tumor 
dies as a result of the growing tumor unless it is 
removed or destroyed. The length of time a pa- 
tient may live varies considerably, depending 
upon the type and location of the tumor; but the 
ultimate outcome, without operation, is always 
the same. 

TYPES OF TUMORS 

The great majority of tumors which develop in 
the brain itself are some form of glioma. Almost 

From the Neurosurgical Service of Washington University 
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all which grow from the meninges are meningio- 
mas, and in addition, these are tumors which grow 
from the nerve sheaths of which the acoustic 
neuromas are the most common. 

For the past 12 years neurological surgeons and 
neuropathologists have differentiated the gliomas 
into various groups depending upon the predom- 
inating cell type. Asa result, we recognize 8 to 10 
different tumor groups. At one end of the scale 
are those that grow rapidly, namely, the glio- 
blastomas, also called spongioblastoma multi- 
forme, and the medulloblastomas, while at the 
other end are the slow-growing tumors, or epen- 
dymomas, oligodendrogliomas, and astrocytomas. 

The fact that a tumor does or does not metas- 
tasize, though one of the most important criteria 
of malignancy, is not the only one. The presence 
of mitoses and the fact that a tumor invades sur- 
rounding tissue are points that must be considered 
when evaluating the nature of a tumor. 

The glioblastomas, if they present on the sur- 
face, may have a sharp line of demarcation; but 
as the surgeon gets into the depths when removing 
them, this line of demarcation disappears and it 
may be very difficult for him to distinguish normal 
from abnormal tissue (Fig. 1). When such a 
tumor is examined histologically, it may be found 
to have many mitoses. Medulloblastomas, the 
one type of tumor that is extraordinarily radio- 
sensitive, may also have a sharp line of demarca- 
tion and at times almost a capsule; but in spite of 
radical surgery, there are thus far only a few 
instances in which there has not been a recurrence. 
Still more radical procedures may result in a 
larger number of cures. 








The slow-growing tumors at the other end of 
the scale, the ependymomas, oligodendrogliomas, 
and astrocytomas, often contain calcification; 
they may be well demarcated yet have some 
mitotic figures (Figs. 2, 3, and 4). 

The absolutely benign gliomas, known as as- 
trocytomas, are encapsulated, often cystic, and 
rarely contain any mitoses. 

Meningiomas, the tumors that grow from the 
meninges, are well encapsulated and as they grow 
they compress the brain tissue. Because they 
grow slowly, it is sometimes years before they give 
rise to symptoms which bring the patient to the 
surgeon. A certain number, fortunately not very 
many, contain mitotic figures and grow more 
rapidly. These may be softer but they also have 
a capsule. From their gross appearance it is quite 
impossible to distinguish the meningiomas with- 
out mitoses from those with mitoses, though the 
softer consistency may make one suspicious. 

The important question that arises is, Can 
these types of tumors be recognized clinically? 

If this were possible, it would be invaluable 
both for prognosis and treatment. There might 
be 2 ways of distinguishing them: (1) By their 
location, on the theory that certain tumors are 
found in certain areas of the brain, and (2) by the 
symptoms to which they give rise. 

There is no question that certain types of tu- 
mors develop far more frequently in some regions 
of the brain than in others. Glioblastomas occur 
almost invariably in the cerebral hemispheres. In 
our series of 106 glioblastomas too were found in 
the cerebrum and only 6 in the cerebellum. They 
may grow inany portion of the cerebral hemisphere, 
and there is no reliable evidence to indicate that 
they affect one lobe more than another. It is 
quite true that we see many more of these tumors 
in the frontal, parietal, and temporal lobes than 
in the occipital lobe, but they occur there also. 
I know of no good explanation why the occipital 
lobe should be less frequently involved than the 
others, but this has been the general observation. 

Medulloblastomas, the type that is radiosensi- 
tive, occur most often in children, though not 
infrequently in young adults. In the majority of 
cases they grow in the posterior fossa, yet this 
tumor has been encountered in the cerebrum also. 
In our series 53 were found in the cerebellum and 
only 7 in the cerebrum. 

Astrocytomas, the most benign type of glioma, 
are very often cystic; usually there is only 1 cyst 
with a nubbin growing in the wall. In order to 
cure such a case, this nubbin must be completely 
removed. Emptying the cyst is only a palliative 
procedure, though it may give relief for many 
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years. One such patient in whom the cyst was 
merely emptied was operated upon in 1926, 14 
years ago, and is still free of symptoms. On the 
other hand, this year I re-operated upon a young 
woman of 35, whose cyst I first opened 25 years 
ago; 8 years later I removed the nubbin of this 
cyst, as I thought, completely, and in 1939, 17 
years afterward, she returned with symptoms due 
to a recurrence. It is generally claimed that this 
type of tumor occurs more frequently in the pos- 
terior fossa, but in our series 66 cases were found 
in the cerebrum and 44 in the cerebellum. The 
solid astrocytomas very occasionally have some 
calcification around the periphery of the tumor 
(Figs. 4, 5a and sb). 

There is another type of glioma, the unipolar 
spongioblastoma, not hitherto mentioned, which 
also develops in a definite region of the brain. 
These occur practically always in the midbrain, 
pons, and medulla. They are ill defined, and 
shade off imperceptibly into the surrounding nor- 
mal brain substance. For this reason, though 
even more because of their location, these are the 
only tumors that everyone agrees are inoperable. 

Astroblastomas, a very rare type of tumor, may 
occur in either the cerebrum or cerebellum. They 
are, as a rule, rapid growing tumors, but this is 
not always the case. For example, I removed an 
astroblastoma recently from a young man who 
had had symptoms for 3 years. A year after his 
symptoms began he had an exploration at another 
clinic, at which time a specimen was excised 
which showed the same histological picture as the 
tumor that we removed 2 years later. 

Meningiomas occur anywhere in the cranial 
cavity but in most instances above the tentorium. 
In our series 104 were found in the cerebrum and 
5 in the posterior fossa. They often contain cal- 
cium, which is deposited in a characteristic way, 
making the diagnosis possible from a roentgeno- 
gram (Figs. 6 and 7). Usually they grow slowly, 
over a period of months or years, but at times 
develop as rapidly as some gliomas. 

From what has just been said it should be evi- 
dent that by the location of a tumor one cannot 
predict with any degree of certainty the type of 
tumor he will find at operation. 

The second question to consider is, Can these 
types of tumors be determined by symptoms and 
signs? 

The 2 most rapidly growing tumor types are 
the glioblastomas and the medulloblastomas, and, 
as I have just pointed out, the former occur most 
frequently in the cerebral hemispheres and the 
latter in the posterior fossa. Therefore, one might 
suspect that he is dealing with 1 of these 2 types 





sho 
ton 


sha 








Fig 
oppo 





ee ECU 


[sw we ww 


Wwe fw 


™_ Ss Se oe 


“ 


se 


d 


re 
Z. 
st 
1e 


es 





SACHS: 





Fig. 1. Glioblastoma showing the way in which the 
tumor imperceptibly fades into normal tissue so that there 
is no clear line of demarcation. 


if the patient’s symptoms have been present only 
a short time, though undoubtedly a patient may 
harbor a tumor for some time before it gives rise 
to any recognizable symptoms. Then, too, how 
shall one define ‘‘a short time’’? 

The fewest patients with brain tumors, when 
first seen, have had symptoms for less than 6 
weeks, while the majority have had them for a 
considerably longer time. I have taken out men- 
ingiomas that have given symptoms for only 2 
months, and have seen glioblastomas that have 
produced symptoms for several years. As a rule, 
however, a cerebral tumor that has given symp- 
toms for only a month or two is most likely to 
be a glioblastoma, and a cerebellar tumor witha 
short history is more than likely a medulloblas- 
toma. 

Another difficulty enters into the picture. What 
shall we call the first symptom? 





Fig. 2. Ependymoma with very slight calcification in it 
opposite the arrow. 
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Fig. 3. Characteristic loose cotton-like appearance of 
calcification in an oligodendroglioma. 


Some years ago when studying the incidence of 
convulsions in patients with brain tumors, Dr. 
Furlow and I found that in about one-third of all 
of our patients, one or more convulsions occurred 
often months before any other sign or symptom 
was noted. We believe that convulsions, either 
general or focal, are frequently the earliest warn- 
ing of the presence of a tumor; and since they may 
precede all other symptoms by months or even 





Fig. 4. Calcification in a solid astrocytoma. Histologi- 
cal view in Figure sb. 
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Fig. 5. a, The solid astrocytoma shown in Figure 4 with 


trocytoma, low and high power. 


years, the “short time’ we have spoken of loses 
much of its value. 

A further question is: Do some of the symp- 
toms and signs occur more frequently in one type 
of tumor than in another? 

Again, it would be very helpful if they did, but 
unfortunately they do not. Both slow growing 
and rapid growing tumors may sometimes produce 
focal symptoms first, and at other times general 
signs of pressure. Either a meningioma or a glio- 
blastoma in the precentral gyrus may have as its 
first symptom a partial paresis of an extremity, 
or, on the other hand, headache and the other 
signs of increased pressure. 

While it is true that the symptoms may follow 
one another much more quickly in a rapid growing 
tumor, there is no rule that can be laid down on 
this point. Everyone has seen meningiomas at- 
tain a very great size without producing any dis- 





normal brain tissue around it. b, Typical picture of an as- 


turbance, and then quite suddenly give rise to a 
series of symptoms. On microscopic study of such 
a tumor there is no evidence that any rapid growth 
has recently occurred. ; 

In children with symptoms of a cerebellar tu- 
mor fully 50 per cent are medulloblastomas; but 
as this type gives no characteristic symptoms, all 
one can do is to surmise what type of tumor the 
patient has. We cannot be positive. 

A very few neurosurgeons are so conservative 
that purely on a chance they first treat such 
patients with deep therapy, hoping the tumor 
may be radiosensitive, but in most neurosurgical 
clinics the feeling is that a patient should not be 
treated with deep roentgenotherapy until the 
type of tumor has been ascertained histologically. 
Surely, this is the intelligent, constructive, and 
progressive way to approach the problem. 

Here, then, is the situation we are faced with: 





Figs. 6 and 7. Two examples of calcified meningioma. 
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No primary brain tumors metastasize, but a 
considerable number are not sharply demarcated 
and fully 50 per cent contain mitotic figures. 

Symptoms and signs do not indicate the path- 
ological type we are dealing with, nor do any of 
the methods of localization roentgenography or 
ventriculography, help in determining them. 

Practically no brain tumors meet all the re- 
quirements that are generally conceded necessary 
to constitute malignancy. Certainly, the most 
important one of metastasizing is totally lacking. 
Brain tumors must be judged by different path- 
ological standards. Just because they infiltrate 
and have mitoses they need not be considered 
malignant in the sense that carcinoma and sar- 
coma are malignant. Consequently, they should 
not be treated as are malignancies elsewhere in 
the body. 

: TREATMENT 

We all look forward to the time when some 
other, more effective method than surgery may be 
discovered for the treatment of tumors. But at 
the present time nothing has been found to re- 
place surgery in the treatment of deep-seated car- 
cinoma or brain tumors. Most surgeons believe, 
I know I do, that operations which are only pal- 
liative are thoroughly justifiable. Even if we 
cannot cure a patient, to give him a period of 
comfort for months or even years is well worth 
while. By continuing to operate upon patients 
whom we think we may only relieve we may be 
able to improve our technique to such a degree 
that a surgical cure may be affected. Certainly, 
this has been shown strikingly in surgery of car- 
cinoma of the stomach. 

I tried to make this point 2 years ago in an 
editorial in SURGERY, GYNECOLOGY AND OBSTET- 
rics on ‘The Radical Versus the Conservative 
Treatment of Brain Tumors.” In a very recent 
book I have been grossly misquoted. It was said 


that I advocated attempting to remove brain 
tumors regardless of the result for the patients, 
and that radical treatment in the removal of a 
tumor containing mitotic figures is like operating 
upon a carcinoma of the pancreas that has metas- 
tasized to the liver. In the light of what I have 
just said, such a comparison is hardly justified. 
Because a tumor contains mitotic figures and may 
not be sharply demarcated is no reason to throw 
up one’s hands and declare all such tumors un- 
removable. This attitude is most unfortunate. 
It overemphasizes the microscopic picture, which, 
after all, is only the means to an end, and totally 
ignores surgical experience and increasing surgical 
skill. This is accepting defeat without even ad- 
mitting the possibility of progress. 

Brain tumors can be removed and we have no 
other means of giving patients even temporary 
relief except, very occasionally, with deep roent- 
genotherapy. Sometimes a radical removal leaves 
the patient with some disability. For example, 
removal of a tumor from the motor area may 
leave the patient with a partially paralyzed arm 
or leg, but if not removed, the tumor itself will 
produce such a paralysis before long. In my ex- 
perience patients willingly accept such a disability, 
if told of it before the operation, in the hope of 
obtaining relief. 

It is impossible, of course, to lay down hard and 
fast rules that will cover every case. Surgical 
judgment based upon experience will enable the 
surgeon to know how far he should go, and when 
he should stop; but in general, for the reasons 
given above, operative removal should be under- 
taken irrespective of the histology of a tumor. 
Since brain tumors do not metastasize and are 
entirely a local disease, our attitude in the han- 
dling of all types of brain tumors is always the same. 
Whenever technically possible, a brain tumor 
should be removed. 











THE SURGICAL TREATMENT OF CARCINOMA OF THE 
THORACIC ESOPHAGUS 


JOHN H. GARLOCK, M.D., F.A.C.S., New York, New York 


NTIL recently, progress in the surgical 
treatment of esophageal carcinoma 
was necessarily slow. Due mainly to 
the rapid strides made in the fields of 

thoracic surgery and anesthesia, a few surgeons 
have been encouraged to attempt excision of the 
esophagus for cancer. This has resulted in an 
increasing number of successful resections during 
the past 4 or 5 years. Of the 15 to 20 patients so 
treated, the great majority were reported during 
this period. 

A great factor in the retardation of progress in 
this field of surgery has been the assumption on 
the part of the medical profession that the opera- 
tive procedure carries with it an enormously 
prohibitive mortality. In the early days this 
assumption was probably correct and served to 
emblazon with glory the first successful resection 
performed by Torek in 1913. It is to eliminate this 
fear on the part of the profession that the experi- 
ences of surgeons in this field should be constantly 
brought to their attention by published reports. 

Heretofore, the diagnosis of carcinoma of the 
esophagus was tantamount to signing the patient’s 
death warrant and the physician advised pallia- 
tive measures consisting of gastrostomy, radiation 
therapy, or both. Under these circumstances, the 
average span of life was approximately 6 months. 
The rare case lived for more than 1 year. Yet, in 
spite of this hopeless outlook, most radiologists 
have questioned the wisdom of subjecting such 
patients to operation and have considered a suc- 
cessful outcome in the nature of a surgical feat not 
inconsiderably mixed with a good portion of luck. 
Some years ago, this point of view probably pos- 
sessed an element of truth, but, I wish to empha- 
size that, in the light of recent experiences, it no 
longer holds water. The low operative mortality 
in the series of cases which I have already re- 
ported and the additional operations to be de- 
scribed cannot be considered in the nature of a 
surgical feat, but rather one dependent upon early 
diagnosis, careful pre-operative preparation, a 
sound operative procedure based on our present 
day conception of radical cancer surgery, expertly 
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administered anesthesia, meticulous postoperative 
care, and the immediate treatment of complica- 
tions as they arise. This calls for maximum effort 
on the part of a well-trained, closely-knit organ- 
ization of operating-room personnel, anesthetist, 
nurses, physician, and surgeon. 

In 2 previous papers I reported 6 cases of 
patients with esophageal cancer who were treated 
surgically, stressing the importance of early diag- 
nosis, the need of careful pre-operative prepara- 
tion, the problem of anesthesia, and the details of 
the operative procedure. Now I should like to re- 
port 4 additional cases and take up the problem of 
carcinoma at the lower end of thé esophagus, espe- 
cially with respect to its operative management. 

I wish again to emphasize the importance of 
early diagnosis and the need of regarding with 
great suspicion any change in the act of swallow- 
ing in a person past 35 or 40 years of age. This 
calls for immediave roentgenographic examination 
by a competent radiologist. There is need for 
haste in arriving at a diagnosis, because, frequent- 
ly these tumors grow rapidly and may quickly 
reach the inoperable stage, and this diagnosis 
should be made before great weight loss has 
occurred. Any deviation from the normal in the 
roentgenogram demands esophagoscopic exami- 
nation. No patient should be subjected to opera- 
tion unless a biopsy has been performed and the 
tissue pronounced carcinoma. 





Fig. 1. Incision is made in the seventh interspace, 
starting in the mid-clavicular line and carried posteriorly. 
It extends upward between the vertebral border of the 
scapula and the spinal column. The seventh, sixth, fifth, 
and fourth ribs are divided about an inch lateral to the 
transverse vertebral processes. 
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Fig. 2. Anincision is made in the infra-aortic mediastinal 
pleura, mesial to the aorta in order to expose the esophagus. 

Fig. 3. The esophagus is dissected from its attachment 
and a tape is placed about it. Traction on the tape aids 
considerably in freeing the organ. 

Fig. 4. The mediastinal pleura above the arch is incised 
and the esophagus is freed from the surrounding structures. 
The tumor-bearing portion of the organ with a wide margin 


I have, on previous occasions, stressed the need 
for careful pre-operative preparation and _ indi- 
cated, in detail, what this involves. Suffice it to 
say that it should include a high caloric intake, 
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of normal tissue is removed after double ligation and 
division. 

Fig. 5. The divided end of the esophagus has been 
covered with a rubber condom which is sutured to the 
esophageal wall. The distal end of the esophagus is inverted 
into the stomach. The mediastinal pleura is not sutured. 
The infra-aortic portion of the esophagus is brought to lie 
above the arch. 


the administration of large quantities of fluid to 
overcome the dehydration which is frequently 
present, careful attention to mouth hygiene, and 
transfusions. If the carcinoma is located in the 
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Fig. 6. The mediastinum below the arch is left open to 
permit of drainage of the cellular tissues. The pleura above 
the arch is sutured in order to close off the neck from the 
pleural cavity. The rubber-covered end of the esophagus 
has been pushed into the neck. 

Fig. 7. Second stage of the operation. The cervical 
portion of the esophagus is exposed and the end of the 
organ covered by the rubber envelope, as indicated in the 
dotted lines, is drawn out of the wound. 


proximal two-thirds of the organ, a preliminary 
permanent gastrostomy will be indicated. During 
the 7 to 10 days following the gastrostomy, con- 
siderable improvement may be noted. High cal- 
oric fluid food containing the necessary vitamins 
and minerals should be given frequently through 
the gastrostomy tube. Additional food should be 
taken by mouth in order to obtain the beneficial 
effects of the admixture of saliva. 

If the carcinoma is located in the terminal 2 or 
3 inches of the esophagus, preliminary gastros- 
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Fig. 8. A subcutaneous channel is made, extending from 
the lower end of the cervical incision to about the region 
of the second rib. 

Fig. 9. The esophagus is drawn through the channel 
so that its end projects beyond the skin incision for a 
distance of an inch. The incision is sutured to the wall of 
the esophagus with interrupted stitches of fine silk. 

(Figures 5 to 9 reproduced through the courtesy of the 
New International Clinics, Vol. 1, Series 2.) 


tomy should not be done, because, in such cases, 
a 1 stage operation is now advocated, with re- 
establishment of continuity of esophagus and 
stomach by the performance of an intrathoracic 
esophagogastrostomy. The presence of a gastros- 
tomy would greatly complicate this procedure. I 
have been considering the performance of a pre- 
liminary jejunostomy for feeding purposes, but 
have not done so because I have felt that the 
upper abdominal adhesions caused by the jejunos- 
tomy might render the subsequent operation 
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Fig. 10. Operation of resection and esophagogastrostomy. 
Incision in eighth interspace. The eighth, seventh, sixth, 
and fifth ribs are divided near the transverse vertebral 
processes. 

Fig. 11. Incision made in mediastinal pleura. The 
diaphragm is split radially outward from the esophageal 
hiatus. 


Fig. 12. The tumor-bearing portion of the esophagus 


more difficult. The smooth convalescence of the 
patients subjected to the 1 stage operation seems 
to justify this viewpoint. 

Because the operation for esophageal cancer is 
performed by the transthoracic route, it has been 
stated by 1 or 2 writers that it is advisable to 
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and the cardia have been separated from the mediastinum 
and the diaphragm. Mobilization of the stomach is ac- 
complished by ligation and division of the gastric and left 
gastro-epiploic vessels. 

Fig. 13. The stomach is resected in an oblique direction 
well beyond the growth and is closed with 2 layers of silk 
sutures. The esophagus is transected well above the cancer. 
A small rubber-covered clamp prevents soiling. 


establish pneumothorax on one or more occasions 
prior to operation in order to accustom the lung 
to the differences in pressure incident to the 
operative procedure. I have not seen the need for 
this up to the present time and have noted no 
complications which could have been obviated by 
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Fig. 14. The stomach is drawn upward in- 7" alaghocn 
to the thoracic cavity and its upper end -” euture ; 
stomach. 











brought into position for anastomosis with & 
the esophagus. p- 
Fig. 15. An end-to-side anastomosis in Were 
2 layers is effected in the same manner as : 
one performs gastro-enterostomy. Silk su- Fig. 16 
tures are used. Care should be taken to 
avoid strangulation of tissues. Insert shows the completed anastomosis. steno 
Fig. 16. The esophagus is telescoped into the stomach by drawing the stomach 
upward in a sleeve-like manner. To maintain this position, the stomach is tacked esop 
down to the esophagus and also to the mediastinal pleura with interrupted stitches the ¢ 
of silk. The remainder of the mediastinum is left open. The opening in the dia- : 
phragm is partly closed, the remaining edges being sutured to the stomach wall in the 
order to prevent herniation. tinul 
Fig. 17. The thoracic wound is closed by encircling the contiguous eighth and ninth mea) 
heavy catgut sutures placed ribs with heavy catgut sutures. while 
around contiguous ribs 
gast 
Fig. 17 W 
-” ' , ' 3 in 
preliminary pneumothorax treatment. Reliance to effect a radical removal too large a section of mad 
has been placed mainly on an expertly adminis- the organ would necessarily be removed to permit ston 
tered ethylene anesthesia, with varying degrees of _ bridging of the gap without great tension at the denc 
positive pressure during the operation to vary the subsequent suture line. (2) The esophagus is time 
extent of lung inflation. The successful outcome devoid of celomic covering which is so important of i 
of the operation is in no small measure dependent in satisfactory healing. (3) The longitudinal side) 
upon the skill of administration of the anesthetic muscle fibers surrounding the esophagus exert so heal 
agent. strong a pull that any t of anastomosis is 
_ OPERATION ; ri P y ‘ype the | 
quickly torn apart. form 
For cancer located in the upper two-thirds of This operation has been described in detail in 2 geal 
the thoracic esophagus radical resection by the previous publications. Figures 1 to 9 will indi- end 
modification of the original Torek procedure de- cate the essential steps. Briefly, the procedure the | 
scribed in my last paper is the operation of choice. _ entails a left transthoracic approach, mobilization spec 
On the basis of considerable experimental and _ of the entire thoracic esophagus, resection of the heali 
some clinical work it has been determined that it tumor bearing portion with a wide margin of ture 
is impossible to resect a portion of the thoracic normal organ on each side, leaving the medi- TI 
esophagus, perform an end-to-end anastomosis, astinum open to drain its cellular tissues, closure Saue 
and obtain satisfactory union and continuity of of the chest wound with establishment of under tran: 
the viscus. The reasons for this are: (1) In order water drainage, mobilization of the cervical mobi 
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Fig. 18. Case 4. Roentgenogram of esophagus showing 
stenotic filling defect at the level of the arch of the aorta. 


esophagus through an oblique neck incision, and 
the establishment of an esophageal fistula at about 
the level of the left second rib anteriorly. Con- 
tinuity of the organ is later established by artificial 
means in the form of a removable rubber tube 
which connects the esophageal fistula and the 
gastrostomy opening. 

When the growth is located in the terminal 2 to 
3 inches of the esophagus, every effort should be 
made to establish continuity of esophagus and 
stomach by a suture anastomosis. Sufficient evi- 
dence has been accumulated up to the present 
time to warrant the statement that the operation 
of intrathoracic esophagogastrostomy (end-to- 
side) is entirely feasible and is followed by solid 
healing with minimal diminution in the caliber of 
the lumen. I have, up to the present time, per- 
formed this operation 4 times, once for an esopha- 
geal cancer and 3 times for cancer at the cardiac 
end of the stomach. The latter group will form 
the basis for a subsequent paper. The autopsy 
specimen of one of the stomach cases shows solid 
healing at the site of anastomosis without stric- 
ture formation (Fig. 29). 

The operation, a modification of the original 
Sauerbruch and Fischer procedures, consists of a 
transthoracic approach, incision of the diaphragm, 
mobilization of the upper two-thirds of the 
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Fig. 19. Case 4. Gross specimen showing complete 
encircling of esophagus by the neoplasm. 


stomach, resection of the tumor bearing area, the 
performance of a careful suture anastomosis be- 
tween the end of the esophagus and the anterior 
wall of the stomach in 2 layers, and the telescoping 
of the esophagus into the stomach by drawing the 
latter organ upward in a sleeve-like manner around 
the esophagus in order to minimize any possible 
drag on the suture line. 

The details of the operation are as follows: The 
patient is placed on his right side with the head 
resting on the abducted right arm and his back 
close to the edge of the operating table. The inci- 
sion begins in the eighth interspace in the anterior 
axillary line and is curved posteriorly and ex- 





Fig. 20. Case 4. Photograph of patient 6 months after 
operation showing the rubber esophagus in place. 
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Fig. 21. Case 5. Gross specimen showing marked stenosis 
and small submucous metastatic nodules. 


tended upward between the spine and vertebral 
border of the scapula as far as the fourth rib 
(Fig. 10). The thoracic musculature is divided in 
the line of the skin incision. All bleeding points 


¥ 





Fig. 22. Case 6. Roentgenogram of esophagus and 
stomach showing the irregular defect at the lower end of 
the esophagus extending into the cardia. 
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are carefully ligated before the thoracic cavity is 
entered. An incision is made in the eighth inter- 
space dividing the parietal pleura with the inter- 
costal muscles. The eighth, seventh, sixth, and 
fifth ribs are quickly divided about 1 inch from 
the spine and the intercostal vessels are ligated 
with hemostatic sutures. Use of a rib spreader 
gives an excellent exposure of the left thoracic 
cavity. The inferior pulmonary ligament is 
divided which permits collapse of the lower lobe. 
Complete pulmonary collapse should not be per- 
mitted to take place. This can be controlled by 
the anesthetist. 

The growth is now palpated. Intimate fixation 
to the aorta or vertebral column renders the case 
inoperable. A vertical incision is made in the 
mediastinal pleura mesial to the aorta from the 
arch down to the diaphragm (Fig. 11). The 
esophagus is identified and freed bluntly from the 
mediastinal tissues. It is important to ligate the 
small esophageal vessels, but care should be taken 
not to jeopardize the blood supply of the esoph- 
ageal stump to be utilized for the anastomosis. 
Fixation to the right mediastinal pleura should 
not deter the surgeon. I have encountered this 
complication on 3 occasions and have in each 
instance excised a portion of the right pleura in 
order to effect a radical removal. The defect may 
be closed quite easily by utilizing the stomach 
wall after it has been mobilized. 

An incision is then made in the left leaf of the 
diaphragm, extending from the esophageal hiatus 
radially outward toward the ribs for a distance of 
6 or 7 inches (Fig. 11). The esophagocardiac 
junction is freed bluntly from its loose attach- 
ment to the diaphragm. The spleen and fundus 





Fig. 23. Case 6. Gross specimen showing a large cir- 
cular ulcerated neoplasm. There were no involved lymph 
nodes. 
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Fig. 24. Case 6. Photograph of patient taken 30 days after operation. 
Fig. 25. Case 6. Rear view of patient 30 days after operation, showing the 
well healed wound and the thoracotomy scar. 


of the stomach quickly appear in the wound. 
Judicious retraction of the edges of the diaphrag- 
matic opening and the insertion of gauze packs 
will expose adequately the proximal half of the 
stomach. The left gastro-epiploic vessels are 
ligated and divided which permits the surgeon to 
enter the lesser sac. By inserting the left hand in 
the lesser sac and drawing the stomach down- 
ward, it is not difficult to isolate the gastric artery 
near its origin and to divide it after careful double 
ligation. Complete mobilization of the proximal 
half of the stomach is obtained following division 
of its ligamentous attachments at the upper part 
of the greater curvature. The stomach may now 
be drawn up into the thoracic cavity with ease 
(Fig. 12). 

During the resection of the growth and the sub- 
sequent anastomosis the entire chest cavity and 
wound must be protected from contamination. I 
regard the details of this part of the operation of 
great importance. Long rubber covered clamps 
are placed on the stomach side beyond the growth 
in an oblique direction from the upper greater 
curvature toward the lesser curvature and the 
stomach is divided with the carbolic acid cautery. 
The opening in the stomach is closed in 2 layers 
with silk, and care should be taken to ligate sepa- 
rately all bleeding points (Fig. 13). A small 
rubber covered non-crushing clamp is now placed 
over the esophagus well above the tumor. A 
second crushing clamp is placed about 34 of an 
inch beyond this and the esophagus is divided so 
as to leave at least 14 inch of the organ projecting 
beyond the rubber covered clamp. The specimen 
is removed. 


The upper end of the stomach in the region of 
the greater curvature is brought in approximation 
to the esophageal stump (Fig. 14). A 2 layer su- 
ture anastomosis, end-to-side, is now performed 
between the end of the esophagus and the anterior 
wall of the stomach at a point about 2 inches 





Fig. 26. Case 6. 


Roentgenogram of esophagus and 
stomach taken 28 days after operation, showing the intra- 
thoracic position of the stomach and the adequate new 
stoma between esophagus and stomach. 
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Fig. 27. Case 7. Roentgenogram of esophagus indicating 
an obstructing lesion at the level of the aortic arch. 


beyond its upper end (Fig. 15). The inner layer is 
a continuous Connell suture of fine silk uniting 
mucosa and submucosa. Every stitch must be 
correctly placed. It is important to avoid strangu- 
lation of the tissues. The second layer is a con- 
tinuous Lembert suture of fine silk, joining mus- 
cularis of esophagus to the muscle and peritoneal 
layers of the stomach. In order to protect the 
suture line from longitudinal tension, the stomach 
is drawn upwards like a sleeve over the suture line 
and is anchored in this position by interrupted 
sutures of fine silk which include the muscularis 
of esophagus and the cut edges of the mediastinal 
pleura (Fig. 16). The new anastomosis will usual- 
ly be situated an inch or two below the arch of the 
aorta and it will be seen that approximately one- 
half of the stomach now occupies an intrathoracic 
position. 

The radial incision in the diaphragm is now 
closed with interrupted sutures of silk; care is 
taken not to make the opening through which the 
stomach emerges too small. To prevent herniation 
of more stomach into the chest, the edges of the 
diaphragmatic opening are sutured to the stomach 
wall (Fig. 16). 

Through a small stab wound in the subjacent 
intercostal space a soft rubber tube is inserted for 
under water drainage. The thoracic wound is 


repaired in the usual manner by encircling the 
contiguous eighth and seventh ribs by heavy 
chromic sutures (Fig. 17). The chest musculature 
is carefully repaired layer by layer and the skin is 
closed with silk. The anesthetist inflates the 
lungs, thus helping the escape of air in the pleural 
cavity through the intercostal drainage tube, the 
end of which has been placed under water. A snug 
dressing is applied so as to support the severed 
ribs. 

Every patient reported in this series of cases 
has received a transfusion of 500 cubic centimeters 
of blood during the course of the operation. It has 
been both surprising and gratifying to see these 
patients go through this extensive procedure with 
little evidence of shock. The pulse has varied be- 
tween 80 and 128. The blood pressure readings 
have shown very little variation; a slight drop 
occurred during ligation of the gastric artery and 
mobilization of the stomach. I believe that it is 
important to emphasize the fact that the various 
steps of this operation must be carried out with 
great gentleness and with minimal trauma to the 
lung parenchyma. 


POSTOPERATIVE CARE 


Before this operation is undertaken it is very 
important to explain to the patient that he must 
not swallow for a period of 5 or 6 days. The proc- 
esses of repair at the suture line will be hastened 
by the full co-operation of the patient in this 
respect. To supply fluids, use is made of the con- 





Fig. 28. Case 7. Gross specimen of resected esophagus, 
showing a large punched-out ulceration with firm over- 
hanging edges and a necrotic base. In the gross, this is 
similar to the epitheliomas of the lips, tongue, and skin. 
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tinuous intravenous drip of 5 per cent glucose in 
normal saline. It may be necessary to give another 
transfusion during the first day or two. I have 
placed the last 3 patients in an oxygen tent im- 
mediately following the operation. It is my im- 
pression that these patients have had much less 
difficulty with breathing, and it may be a factor 
in the prevention of postoperative pneumonia. It 
is important to administer sufficient morphine to 
keep the patient quiet and comfortable. 

I have been considering the idea of passing a 
Levin tube at the time of operation beyond the 
suture line into the stomach for feeding purposes. 
However, Bohrer’s recent experience with a case 
in which this was done strengthened my belief 
that it would not be without danger. The situa- 
tion at the suture line is precarious enough with- 
out adding the danger of pressure necrosis from a 
Levin tube. 

The character of the material draining through 
the intercostal tube will indicate the progress of 
the intrathoracic situation. During the initial 24 
to 36 hours the fluid is frankly bloody. After this 
it gradually assumes a lighter color and decreases 
in amount until about the seventh or eighth day 
when it usually stops completely. The tube may 
be removed about the tenth day. 

Small sips of water may be given on the fifth 
or sixth day. If nothing appears through the 
drainage tube, it is assumed that the suture line 
has healed and is intact. Increasing amounts of 
liquid are now given until about the sixteenth day 
when custards, gelatins, cereals, etc., are per- 
mitted. The diet is rapidly increased thereafter. 
Solid food should not be given until the third or 
fourth week. In none of the patients has there 
been any indication of stricture formation at the 
site of anastomosis. 


RESULTS 


Up to the present writing I have operated upon 
10 patients with carcinoma of the thoracic esopha- 
gus. Three, who were previously reported, were 
found inoperable, making an operability percent- 
age of 70. Of the 7 remaining patients, 6 survived 
the radical operation, making the mortality rate 
14.2 per cent. Follow-up observations of the first 
3 patients were published recently, but I wish to 
repeat them briefly at this time: 


Case 1 died of a recurrent tumor in the superior medi- 
astinum 22 months after operation. Case 2 is alive and 
well 2 years and 11 months after the radical resection. 
Case 3 died 3 months after operation of coronary artery 
disease. At autopsy no remaining evidence of cancer was 
found. 

The 4 remaining cases are being reported now for the 
first time. The patient in Case 4 is alive 1 year after oper- 





Fig. 29. Postmortem specimen. This patient had a 
resection and transthoracic esophagogastrostomy per- 
formed for carcinoma of the cardia. He died of a cerebral 
embolus on the fourth day. The suture line is intact and 
healing has progressed sufficiently to render the new stoma 
water tight. The telescoping of the esophagus into the 
stomach may be seen at the right corner of the anastomosis. 
This case will be reported at a later date. 


ation. The patient in Case 5 succumbed to operation. In 
Case 6, patient had a resection with intrathoracic esophago- 
gastrostomy, and is alive and well 8 months after opera- 
tion. The patient in Case 7 was operated upon recently 
and is doing well. 


We may summarize our results as follows: Of 7 
patients subjected to radical resection, 6 survived 
the operation. Of these 6 patients, 4 are alive and 
well. 

In addition to these 7 cases of primary carci- 
noma of the esophagus, I have performed radical 
resection and intrathoracic esophagogastrostomy 
in 3 instances of carcinoma originating at the 
cardia and secondarily involving the lower esoph- 
agus. These cases will form the basis of a subse- 
quent publication. Suffice it to say at this time 
that, from this experience, I am convinced that 
the only logical method of treating cancer in this 
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situation is by the transthoracic transdiaphrag- 
matic route detailed in this paper. It is my belief 
that none of the other described methods are 
based on the sound surgical principles of adequate 
exposure, free vision of the operative field, mobil- 
ization of the involved viscera, preservation of 
the blood supply of the remaining segments, 
radical excision of the cancer bearing focus with 
all lymphatic tributaries, and physiological resto- 
ration of esophagogastric continuity by a layer 
suture anastomosis. 


CASE REPORTS 


CasE 4. J. S., a man aged 46 years, was admitted to 
Mt. Sinai Hospital on October 1, 1938. He complained of 
difficulty in swallowing of 7 months’ duration. I question 
the accuracy of this statement. If the carcinoma existed 
for 7 months, it would have been beyond the operable 
stage. At least, such has been our experience. The patient 
had lost only 5 pounds. When admitted to the hospital, 
he was able to swallow only liquids. 

Examination showed a moderately emaciated white male 
with no abnormal findings except for a few discrete, small, 
lymph nodes palpable in the left anterior and posterior 
cervical regions. 

Laboratory examinations were all negative. Hemo- 
globin, 88 per cent; urine, negative. Roentgenographic 
examination of the esophagus revealed a partially ob- 
structing lesion in its upper third at the level of the arch 
of the aorta (Fig. 18). Esophagoscopy disclosed an infil- 
trating new growth on the anterolateral wall about 30 
centimeters from the upper incisor teeth. The biopsy 
specimen revealed squamous cell carcinoma. 

On October 10, 1938, a Janeway gastrostomy was per- 
formed under local anesthesia. Feedings were commenced 
on the first postoperative day. The wound healed per 
primam. 

On October 20, 1938, resection of the esophagus was per- 
formed under avertin, ethylene anesthesia. The technique 
described in the text was employed. The growth was 
located between the arch of the aorta and the left main 
bronchus. It was rather firmly attached to the bronchus. 
In our experience this location is a particularly bad one, 
because fixation to the bronchus takes place early and a 
complete excision of the cancer may not be possible. I 
would hazard a guess that the recurrence rate will eventu- 
ally be found highest in those cases in which the original 
tumor is located at this site. 

Considerable difficulty was encountered in separating 
the tumor from the bronchus. This was finally accomplished 
without sacrificing any important structures. The esoph- 
agus was divided just above the cardia and the distal end 
was inverted into the stomach with 2 purse-string sutures 
of silk. The remainder of the organ was freed as far as the 
root of the neck and pushed into the neck above the supra- 
aortic mediastinal pleura. The latter structure was now 
repaired. The infra-aortic mediastinum was left wide open. 
The chest wound was closed, with the establishment of 
under water drainage through an intercostal tube. The 
cervical portion of the operation was completed with the 
formation of an esophageal fistula opposite the left first 
rib. 

The patient’s pulse during the operation, which con- 
sumed 3 hours and 5 minutes, varied between 84 and 116. 
The breathing was regular. A transfusion of 500 cubic 
centimeters was given during the operation and followed 


by a continuous intravenous drip of 5 per cent glucose 
in saline. 

Examination of the specimen (Fig. 19) disclosed an 
infiltrating squamous cell carcinoma with 2 small sub- 
mucous lymphatic metastases near the growth. It was 
found that the carcinoma had infiltrated the entire esoph- 
ageal wall. 

After the operation the patient was placed in an oxygen 
tent where he remained for 7 days. During the first week 
the pulse varied between 94 and 132, and the temperatur 
between 99 and 101.6 degrees F. The drainage throug! 
the intercostal tube rapidly diminished in quantity and 
finally ceased on the eighth day. The tube was removed a 
day later. The patient began to swallow liquids through 
the esophageal fistula on the second day. By the second 
week, the temperature had reached normal and‘the patient 
was allowed out of bed. The thoracic and cervical wounds 
had healed per primam. 

Because of the location of the growth and the uncer 
tainty of its complete removal, intensive radiation therapy 
was started during the third week. During the fifth week 
the temperature began to rise and reached 104 degrees F. 
For the next 2 weeks the fever assumed a septic course, 
ranging between 99 and 103.6 degrees F. Repeated ro- 
entgenographic and laboratory examinations gave no clue 
as to the cause of the fever. For some unexplained reason 
the temperature finally reached normal and remained so 
until the patient was discharged. 

During the eighth week the patient complained of severe 
precordial pain radiating down the left arm. Examination 
of the heart revealed nothing of note. However, the electro- 
cardiogram suggested recent myocardial damage by reason 
of a more deeply inverted T-2 and T-3 with cove-planing. 
The cardiologist interpreted these findings as due either to 
actual myocardial infarction or to inflammatory medi- 
astinitis. For this reason the patient was kept in bed for 
1 month. 

The rubber esophagus was inserted during the third 
week and from that time the patient took most of his food 
by mouth. He was discharged 4 months after operation 
and had gained 18 pounds (Fig. 20). 

The patient was carefully followed after discharge. He 
remained well until the latter part of July, 1939, and 
reached his normal weight of 124 pounds. When seen at 
that time, he called attention to a firm swelling located at 
the orifice of the esophageal fistula. This measured 1% inch 
in diameter, was discrete and firm, and seemed to be located 
in the anterior wall of the esophagus. A biopsy specimen 
revealed the features of a squamous cell carcinoma similar 
to the original growth. Intensive radiation therapy was 
instituted. After 6 weeks the lump was no longer palpable. 
Recently, the patient entered the hospital complaining of 
hoarseness and loss of 10 pounds in weight. Examination 
disclosed a right Horner’s syndrome and paralysis of the 
right vocal cord. Chest roentgenograms have been re- 
peatedly negative. However, it is apparent that there is 
a recurrence in the superior mediastinum. 

CasE 5. E. P., a man of 56 years, referred by Dr. Frank 
J. McGowan, was admitted to the New York Hospital on 
March 9, 1939. He complained of dysphagia of 10 weeks’ 
duration. This was accompanied by increasingly severe 
substernal oppression. The dysphagia became more pro- 
nounced until, at the time of admission, he was able to 
swallow only liquids. He had lost 20 pounds. 

The personal history revealed that the patient had been 
a fireman for over 20 years and had been overcome by 
smoke on many occasions. Otherwise he had always been 
in robust health. 

Physical examination revealed a very well developed 
muscular individual, apparently in excellent health. There 
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were no abnormal findings. The heart and lungs were 
negative and there was no shock tenderness over the 
thoracic spine. Blood pressure: systolic, 136; diastolic, 74. 

Laboratory examinations were all normal. Roentgeno- 
sram of the esophagus showed an obstruction, almost 
complete, starting about an inch below the aortic arch. 
Esophagoscopy revealed an obstructing, ulcerated neoplasm 
located about 34 centimeters from the upper incisor teeth. 
The biopsy specimen indicated a hornifying squamous cell 
carcinoma. 

On March 14, 1939, a Janeway gastrostomy was per- 
formed under local anesthesia. Feedings were started on 
the next day. The operative wound healed by first inten- 
tion. There was a weight gain of 3 pounds during the 
succeeding 12 days. 

On March 22, 1939, resection of the esophagus was per- 
formed under avertin, ethylene anesthesia. The technique 
described in the text was employed. The neoplasm was 
about 2 inches in length and was situated just below the 
arch of the aorta. It was found to be intimately attached 

to the right mediastinal pleura. In order to effect removal 
it was necessary to excise a fairly large portion of the right 
pleura, thus producing a bilateral pneumothorax. The 
opening was temporarily packed with gauze. The esoph- 
agus was divided above the cardia and the distal end was 
doubly inverted into the stomach. The organ was then 
completely freed from its attachments and pushed into 
the base of the neck after the supra-aortic mediastinal 
pleura was incised. The latter was then repaired so as to 
close off the neck from the thoracic cavity. In order to 
close the opening effectively in the right mediastinal pleura, 
it was found necessary to suture the left mediastinal pleura. 
A stab thoracotomy in a subjacent intercostal space com- 
pleted the thoracic phase of the operation. 

The cervical part of the operation was then completed 
in the usual manner. An esophageal fistula was fashioned 
over the left second rib anteriorly. 

During the operation, which consumed 2 hours and 50 
minutes, the pulse varied between 82 and 116 and the 
systolic pressure between 130 and 110. A transfusion of 
500 cubic centimeters was given during the procedure and 
the patient left the operating table in excellent condition. 

The specimen (Fig. 21) consists of a segment of esoph- 
agus, measuring 12 centimeters in length and 6.5 centime- 
ters in average circumference. At its mid-point it is nar- 
rowed to approximately 2.5 centimeters by a thick, 
infiltrating tumor which invades the wall. The tumor has 
an ulcerated surface; the ulcer is linear rather than circular, 
which gives it a longitudinally excoriated appearance. Two 
centimeters proximal to this is a nodular whitish mass 15 
by 10 millimeters in area, the center of which is also ex- 
coriated. The mucosa over this tumor is apparently well 
preserved. Beneath it is a white tumor mass which extends 
through the wall. There is no apparent lymphoid connec- 
tion between the 2 tumors. The mucosa on the opposite 
side of the main growth shows numerous linear rows of 
whitish tubercles approximately 1 millimeter in diameter. 
The outer side of the specimen shows a complete covering 
of musculature, which on section, in the region of the growth, 
reveals invasion by tumor tissue. The substance of the 
tumor and that of the overlying mucosa is very friable. 
Microscopic examination reveals the features of an epider- 
moid carcinoma with numerous mitotic figures. The tumor 
extends through the entire esophageal wall. Sections taken 
through the smaller growths reveal carcinoma also with 
tumor cells in the lymphatics. 

In the light of subsequent events, a serious error of 
omission was committed. The right chest should have been 
aspirated at the completion of the operation to remove the 
large amount of air trapped in the right pleural cavity. 


I believe that, if this had been done, the patient would 
have survived. 

On the following day serious respiratory embarrassment 
developed. The patient was wildly delirious and required 
large doses of sedative. Only slight improvement was noted 
after he was placed in an oxygen tent. Physical signs of a 
complete right pneumothorax were apparent. On chest 
aspiration, approximately 7,000 cubic centimeters of air 
was removed. A stab thoracotomy was performed with 
under-water drainage. The patient seemed to improve for 
a few hours. However, soon after, he rapidly became 
comatose and died 40 hours after operation with a terminal 
temperature of 107.6 degrees F. 

Postmortem examination revealed a tension pneumo- 
thorax on the right side with atalectasis of the entire right 
lung. The operative field was clean and the sutured left 
mediastinal pleura effectively separated the left from the 
right pleural cavity. In one tracheobronchial lymph node 
a small metastasis was noted. 

CAsE 6. J. C., a white male of 60 years, was admitted 
to the surgical service of Mt. Sinai Hospital on April 19, 
1939. His main complaint was difficulty in swallowing 
food, of 5 weeks’ duration. The onset was quite sudden 
with dysphagia accompanied by aching pain behind the 
lower end of the sternum. During the succeeding 5 weeks 
the dysphagia and pain became more pronounced. At the 
time of admission he had difficulty in swallowing even 
liquids. There was a weight loss of 12 pounds. 

His past history was negative except for excision of a 
left varicocele 35 years before. He stated that he had been 
rejected for life insurance 20 years ago because of “heart 
disease.” 

Physical examination disclosed a moderately well de- 
veloped elderly white man with evidence of recent weight 
loss. There was slight tenderness on firm pressure over 
the lower end of the sternum adjacent to the fourth costal 
cartilage. The heart and lungs were negative. Blood 
pressure: systolic, 130; diastolic, 75. 

Laboratory examinations revealed hemoglobin 59 per 
cent; urine negative. Blood urea 21 milligrams per 100 
cubic centimeters, blood sugar, 70 milligrams, Wasser- 
mann, negative. Roentgenogram of the esophagus follow- 
ing the ingestion of barium mixture showed the presence 
of an obstructing lesion just above the cardiac end of 
the stomach. The neoplasm extended through the cardia 
for a short distance (Fig. 22). Esophagoscopy revealed a 
crater-like circular ulcerating neoplasm in the distal esoph- 
agus 39 centimeters from the upper incisor teeth. The 
biopsy specimen showed an infiltrating hornifying squamous 
cell carcinoma. 

The preliminary preparation consisted of a transfusion 
of 500 cubic centimeters of blood, high caloric feedings, 
and the administration of sulfanilamide for 3 days before 
operation. 

Operation was performed on April 27, 1939. The tech- 
nique described in the text was followed. The incision was 
located in the eighth interspace and the seventh, sixth, 
and fifth ribs were divided near the spine. The neoplasm 
was felt in the lower end of the esophagus and involved 
the distal 2 inches of the organ. It extended through the 
diaphragm into the cardia for a short distance. It was 
densely adherent to the diaphragm at the esophageal 
hiatus. In order to obtain definite information concerning 
operability, a radial incision was made in the diaphragm 
from the esophageal hiatus outward. There were no pal- 
pable lymph nodes in the gastrohepatic omentum or in the 
mediastinum. Aside from the firm attachment to the 
diaphragm, the tumor was considered operable. A radical 
removal was affected by excising a portion of the diaphragm 
with the tumor. The stomach was mobilized by ligating 
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and dividing the gastric artery and the left gastric epiploic 
vessels. The esophagus was freed from its surrounding 
attachments as far as the arch of the aorta, and end-to-side 
suture anastomosis was performed between the stump of 
the esophagus and the anterior wall of the stomach near 
the greater curvature; silk was used for both layers. The 
stomach was pulled upward over the suture line in a sleeve- 
like manner and anchored with interrupted stitches to the 
esophageal wall and to the cut edges of the mediastinal 
pleura in this situation. 

In dissecting the tumor from the diaphragm and the 
lower mediastinum it was found necessary to excise a small 
section of the right mediastinal pleura, thus producing a 
bilateral pneumothorax. This opening was closed by sutur- 
ing the stomach wall to the edges of the right pleural open- 
ing. 

The diaphragm was now closed in such a way as to prevent 
constriction of the transposed stomach. To prevent her- 
niation of the stomach into the chest, the edge of the 
diaphragmatic opening was sutured to the stomach wall. 
A stab wound thoracotomy for under water tube drainage 
was made in the subjacent intercostal space. At the com- 
pletion of the operation the right chest was aspirated and 
3,000 cubic centimeters of air was removed. 

The patient showed very little evidence of shock during 
this procedure, which consumed 3% hours. The pulse 
varied between 80 and 104, blood pressure between 130 and 
110. A transfusion of 500 cubic centimeters of blood was 
given during the course of the operation. This was followed 
by a continuous intravenous drip of 5 per cent glucose and 
saline. 

Examination of the specimen showed a squamous cell 
carcinoma of the esophagus invading the cardia of the 
stomach. No involved lymph nodes were found (Fig. 23). 

After operation the patient was placed immediately in 
an oxygen tent where he remained for 10 days. He did not 
swallow for 6 days. In addition to the intravenous drip, 
concentrated vitamin extracts were administered paren- 
terally. On the first postoperative day the pulse varied 
between 108 and 126. Temperature was 100.8 degrees F. 
For the first 6 days the temperature ranged between 99 and 
100.4 degrees F. His pulse ranged between go and 100. His 
general condition was excellent. He developed a mild 
cough with expectoration of small amounts of mucopurulent 
material. The drainage from the thoracotomy tube, at 
first bloody, rapidly diminished and finally stopped on the 
eighth day. The tube was removed on the ninth day. The 
operative wound healed by primary union. The hemoglobin 
fell to 55 percent on the sixth day. He was given several blood 
transfusions after which the hemoglobin rose to 80 per cent. 
Small amounts of water were swallowed for the first time 
on the sixth day. There was no difficulty. On the ninth 
day signs of a right pleural diffusion developed. Upon 
aspiration 1,200 cubic centimeters of thin, serosanguinous 
fluid was withdrawn. There was no re-accumulation. The 
patient’s course, therefore, was uncomplicated. His food 
intake by mouth was rapidly increased in quantity and 
quality. On the twenty-third postoperative day barium 
was given by mouth and roentgenograms of the esophagus 
and stomach were obtained (Fig. 26). The patient gained 
weight steadily and had no difficulty in swallowing. He 
was discharged from the hospital on the thirty-fifth post- 
operative day in excellent condition (Figs. 24 and 25). 

Since discharge from the hospital, the patient has done 
well. He eats everything but finds that he must masticate 
his food thoroughly. He has returned to his normal weight. 

Case 7. M. G., a man of 35 years, was admitted to Mt. 
Sinai Hospital on August 19, 1939. This is the youngest 
patient with carcinoma of the esophagus that we have en- 
countered in our experience. He complained of dysphagia 


of 4 weeks’ duration. In addition, he stated that approxi- 
mately 3 months before he began to have pain in the an- 
terior chest region and also in the middle of the back. The 
difficulty in swallowing became progressively worse until 
at the time of admission he was able to swallow only 
liquids. He had lost 35 pounds. 

His past history was completely negative. He had 
always been well and had not undergone any operations, 

Physical examination disclosed a well developed and 
rather well nourished young man who appeared to be in 
good health. There was no obvious anemia. The heart 
and lungs were negative. There was no shock tenderness 
over the thoracic spine. 

Laboratory examinations revealed the urine to be nega- 
tive; hemoglobin, 95 per cent; red blood cells, 5,200,000; 
normal white blood cell count; Wassermann, negative. 
Roentgenographic examination of the esophagus disclosed 
an obstruction beginning just behind the arch of the aorta 
and extending downward for a distance of approximately 
2 inches (Fig. 27). Esophagoscopy showed an ulcerated 
neoplasm situated on the posterior wall of the esophagus 
about 30 centimeters from the upper incisor teeth. The 
biopsy examination revealed squamous cell carcinoma. 

On August 21, 1939, a Janeway gastrostomy was per- 
formed under local anesthesia. Tube feedings were started 
the next day. Operative wound healed by first intention. 
On August 31 radical resection of the esophagus was 
performed under avertin, ethylene anesthesia. The neo- 
plasm was located between the arch of the aorta and the 
left main bronchus. It was easily separated from the aorta, 
but was densely adherent to the bronchus. The entire 
esophagus was freed and the tumor bearing portion was 
separated from the surface of the bronchus by sharp dis- 
section. There was some doubt in the operator’s mind 
concerning the complete extirpation of the tumor because 
of this firm attachment. The esophagus was divided at its 
lower end and the distal end triply inverted into the stom- 
ach with silk. The remainder of the esophagus was pushed 
up into the base of the neck after an incision was made in 
the supra-aortic mediastinal pleura. The latter structure 
was now repaired with interrupted silk stitches in order to 
close off the pleural cavity from the neck. The mediastinum 
was left wide open. A stab thoracotomy was made in the 
subjacent intercostal space for under water tube drainage. 
The cervical part of the operation was now completed 
with the establishment of an esophageal fistula opposite 
the second left rib. 

During the course of the operation, which consumed 2 
hours and 50 minutes, the patient’s pulse varied between 
84 and 128. The blood pressure dropped from 130 to 100 
during the dissection of the growth from the arch of the 
aorta. A transfusion of 500 cubic centimeters of blood was 
given during the operation and was followed by a contin- 
uous intravenous drip of 5 per cent glucose in saline. The 
patient left the operating table in excellent condition. 

The specimen (Fig. 28) consists of a resected segment 
of esophagus which measures 8 centimeters in length and 
4 centimeters in width. Beginning about 1 centimeter 
from one end is an oval-shaped tumor mass which is ex- 
tensively ulcerated in the central portion. This measures 
4.5 centimeters in length and 2 centimeters in width. The 
edges of this ulcerated tumor are distinctly elevated and 
firm, and the mucosa covering the edges cannot be moved 
against the underlying structure. The ulcer base is grayish 
yellow in color and appears to be quite cellular. The ulcer 
undermines the edges to a remarkable degree in several 
areas. The remaining mucosa is grayish, glistening, and 
grossly not unusual. No lymph nodes can be seen. The 
microscopic picture is that of an infiltrating, hornifying 
squamous cell carcinoma. 
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During the initial 24 hours the patient’s general con- 
dition remained excellent. On the second day the tem- 
perature rose to 104 degrees F. with a pulse rate of 130. 
The drainage from the intercostal tube was bloody. On 
the third day the fever reached a lower level, but the 
respiratory rate rose to 40. Signs of consolidation were 
elicited over the right lower lobe. The patient was placed 
in an oxygen tent and sulfapyridine was administered by 
gastrostomy tube. During the next 36 hours the tempera- 
ture fell to normal and the patient’s general condition was 
quite satisfactory. 

On the seventh day mild respiratory difficulty was noted 
and the temperature rose to 103.8 degrees F. A bedside 
roentgenogram of the chest suggested fluid at the left base. 
There was a leucocytosis of 21,000. The intercostal tube 
was draining a small quantity of thick serous fluid. Chest 
aspiration posteriorly and laterally gave negative results. 
On the tenth day a slight respiratory bulge was noted in 
the center of the thoracic incision which had healed per 
primam. A probe was inserted at this point and entered 


.a collection of 14 ounces of bloody fluid located in a walled- 


off portion of the pleural cavity in the vertebral gutter. 
The opening was enlarged and tube drainage instituted. 

Following the evacuation of this fluid, the patient’s 
condition improved rapidly. The temperature fell gradu- 
ally and the respiratory rate reached normal. The rubber 
esophagus was inserted on the thirteenth day and all feed- 
ings were taken by mouth thereafter. 

At the present writing, it is 16 days since operation. The 
patient’s condition is improving rapidly and it is expected 
that he will be allowed out of bed within the next few days. 
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S OF BREAST CANCER 


1925 to 1935 


WILLIAM H. KRAEMER, M.D., Wilmington, Delaware 


T has long been felt that within recent years 
certain advancements in clinical and labora- 
tory technique, in surgery, in roentgenogra- 
phy, and in radium therapy warranted the 

assumption that survivorship percentages of pa- 
tients treated by these methods would be im- 
proved substantially. 

The education of the public to the importance 
of the early diagnosis in malignant diseases as 
stressed by the American Society for the Control 
of Cancer, emphasized by the American College 
of Surgeons, and made possible through the 
establishment of tumor clinics such as at Jeffer- 
son Hospital in 1930, where collective diagnosis 
by a trained staff becomes a reality, should also 
support this conclusion. 

This survey was conceived for the purpose of 
determining whether the anticipated results 
could be substantiated by an analysis of actual 
records of a general hospital with this exception 
—the equipment and staff of Jefferson are those 
of a teaching institution, and for the previously 
discussed reasons this 1o year period from Janu- 
ary I, 1925, to December 31, 1934, was selected. 

For comparison this 10 year period was 
divided into two 5 year periods; in the first 
period, that of 1925 to 1929, there were 167 cases, 
and in the second period, 1930 to 1934, there 
were 266, or a total of 433. Of these 433 cases, 16 
patients died from other causes, which left a 
total of 417. The survivorship percentage at the 
end of the fifth year for the 1925 to 1929 cases 
was 39.75, and for the 1930 to 1934 cases it was 
34.89 per cent. At the end of 9 years, the sur- 
vivorship percentage for the 1925 to 1929 cases 
was 22 per cent, as against 26 per cent for the 
1930 to 1934 group. 

While in this report only cancer of the breast is 
being presented, the survey eventually will in- 
clude all types and all sites of cancer, both ward 
and private, young and old, early and advanced. 

This report has already revealed to us that the 
only method with which to evaluate the results 
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Storck Kraemer Memorial Fund sponsored by Pierre S. and 
Lammot du Pont, Jefferson Medical College Hospital. 

Presented in the Cancer Symposium before the Clinical Con 
gress of the American College of Surgeons, Philadelphia, October 
10-20, 19390. 
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of all cancer therapy is through a complete his- 
tory of the case at the time of treatment and a 
follow-up service thereafter as long as the patient 
is alive. 

The follow-up services have always been diffi- 
cult and expensive due to a constant shifting 
among the city and suburban population. These 
cases were followed up through the family physi- 
cian and specialist who were first consulted, the 
Social Service Department of the hospital, and 
finally by the Retail Credit Company of Atlanta, 
Georgia. The latter was most successful in trac- 
ing cases in distant parts of the United States, 
Canada, South America, and Europe. 

Recognizing the complexity of this kind of 
statistical survey, we consulted Dr. Raymond 
Pearl, director of the Department of Biology, 
School of Hygiene and Public Health of Johns 
Hopkins University, and his associates, Dr. 
Antonio Ciocco, Dr. B. Aubrey Schneider, and 
Joseph F. Kish who were given the responsibility 
for the construction of the survivorship graphs 
and charts which are being presented here. 

In evaluating these charts the adjustment for 
the age factor is taken from the U. S. Life Tables 
of 1930 (white females in the continental U. S.) 
for the 1930 to 1934 group, and for the 1925 to 
1929 group the life expectancy values were ob- 
tained by interpolating between the 1920 and the 
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1930 life tables. The manner of calculation was \ 
as follows: sol\ 
Life expectancy \ 
Age in years per 100,000 eo}- \ 
UR AN ose gh ace: oS ale ma ere aaa Peete kueaah 87,9072 
EMCEE a sd adieu gah ua de eco hs Bey Tem meres 87,6044 ss \ 
a NR aa ci wk a evi bisa Bee eR rua SOOT ED 87,308 \ 
eM A i eas iniarurnecaare oe sad aud aio leony 86,964 = \ 
MM I Scar oy dp eters esa hs eee RO 86,611 aa \ 
as . $ % (A Me Metastases 
This means that of 100,000 white females born “4 Mi 
alive, 87,972 are expected to survive to exactly ie 
30 years of age, 87,644 thirty-first year,etc. Thus, ~ SLL _ pa Metostases 
a white female, 30 years of age, when nothing is 2. we. 
known about the condition of her health, has a Pee . 
87,644/87,972 probability of surviving exactly 1 \ 
year, a 57 ,308/ 87,972 of surviving exactly 2 "oe 10 26 so 40 Fo or 7° ao 90 100 WO 12.0 


years, etc. In a similar manner, the probabilities 
for each of the 417 cancer of the breast patients 
of surviving 1 year, 2 years, up to and including 
13 years were calculated. For example, there are 
57 cases in the “no metastasis, with operation 
and x-ray” division of the 1930 to 1934 group, 
for which the actual age and survival is known. 
Now a survivorship curve for 57 white females 
having the identical age distribution of each of 
the 57 cancerous patients is plotted, based on 
their probability of surviving exactly 1 year, 2 
years, 3 years, etc. The percentage deviation of 





Survivorship in Years 


Chart 4. Combined data on patients with and without 
metastases for 1925 to 1929 and 1930 to 1934. 


the actual observed survivorships of the 57 can- 
cerous females at each year from this “expected” 
survivorship is then plotted. 

When a curve coincides with the o per cent line 
or curve as in Chart 1, it means that that group 
is dying off at the same rate as a group of the same 
age composition selected from the general popu- 
lation of white females. Coincidence with the 


TABLE I.—TOTAL DATA FOR SURVIVORSHIP 


| Total number | Per cent of total 
Survey grouping | Total number | 
| 








pir esa | living at end number living 
. | of sth year end of sth year 
! 
+r ] Se 
Norma] | 417 352 84.41 
1925 to 29 } 166 65 30-15 
1930 to 34 | 251 73 29.08 


| 
| 
| Survivorship 
Ie ! . s 
Pte hay ok ol Deaths other per cent 
- than cancer calculated 


Dead at end 
of 5th year 





5th year | (see example) 
65 | 7.90 a5-25 














TABLE II.—SURVIVORSHIP OF PATIENTS WITH OR WITHOUT METASTASIS 
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l l l - S ; 
| | Per cent of Survivorship 
| | . 
Survey grouping Cases | Fo ache gee | Per cent of total | Deaths at end | deaths July-Dec. Deaths other per cent 
: ’ P Total No. of sth year | number living | of sth year | inclusive than cancer according to 
} } | | | 5th year graph 
1925 to 1929 | | 
Metastases 74 20 | 27.02 | 54 | 4.76 ° 27.04 
Non-metastases | 78 39 50.00 38 2.44 I 51.29 
1930 to 1934 | 
Metastases 144 29 20.13 108 ° | 7 24.98 
Non-metastases 104 41 30-42 55 | 14.81 8 46.74 
1925 to 1934 | 
Metastases 218 49 22.47 162 1.81 | 7 25.69 
Non-metastases | 182 80 43-05 93 | 9.47 9 48.76 








100 per cent ordinate means that the group has 
died before the end of 1 year. The closer a curve 
approaches the o per cent line or curve, the more 
nearly the members of that group are dying off 
as one would expect a similar number of females 
of the same age composition from the general 
population to do. 

In Table I, the total data for the survivorship 
for 1925 to 1929 and 1930 to 1934 groups com- 
pared with a normal U. S. Life Table group of 
the same age composition, appear, from which 
Chart 1 is plotted. 

To determine the survivorship per cent for any 
desired period, obtain from the appropriate table 
or curve the percentage of deaths during this 
period and subtract this value from too, thus 
finding the per cent of persons who were alive at 
the start and close of this period. Then from the 
appropriate curve obtain the survivorship per 
cent for the beginning of the period under discus- 
sion, and multiply it by the per cent of persons 
who were alive at the start and close of this 
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Chart 5. All patients operated upon. 


desired period. For example, to determine the 
survivorship per cent of the normal group in 
Table I for the five year period, refer to Chart 1. 
From the observed values for the normal group, 
the percentage of expected deaths during the 
fifth year can be found by subtracting the per- 
centage surviving at the end of the fifth year 
from the percentage surviving at the end of the 
fourth year, which is 7.90 per cent. Then sub- 
tract this figure (7.90) from 100 to obtain the 
per cent of all those who started the period 
alive and are still living at its conclusion. Then 
the percentage survivorship for the fifth year 
is obtained by multiplying the remainder just 
obtained (92.10) by the percentage surviving at 
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Chart 6. All patients not operated upon. 
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TABLE III.—SURVIVORSHIP DATA ON PATIENTS OPERATED AND NON-OPERATED UPON 
Per cent of Survivorship 
Sscie ama Cases | = mej Per cent of total Deaths at end | deaths July-Dec. Deaths other per cent 
. Pe Total No. “ . hee number living of sth year inclusive than cancer according to 
dl sth year graph 
1925 to 1929 | 
Operation 142 | 63 44.36 78 1.54 I 45.08 
Non-operation 24 2 | 8.33 | 22 53-33 ° 8.33 
1930 to 1034 
Operation 200 | 71 35-50 | 114 8.90 | 15 42.78 
Non-operation 47 | 2 | 4-25 | 45 ° ° 4.26 
1925 to 1934 | | 
Operation | 342 134 39.18 192 | 5-85 16 43-77 
Non-operation | 71 | 4 5.63 67 20.00 ° 5.63 
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Chart 7. Combined data on patients operated upon and Chart 8. Operation with x-ray. 
not operated upon for 1925 to 1929 and 1930 to 1934. 
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with and without x-ray during 1925 to 1929 and 1930 


Chart 9. Operation without x-ray. to 1934. 
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TABLE IV.—SURVIVORSHIP DATA FOR PATIENTS OPERATED UPON TREATED OR NOT TREATED 
WITH ROENTGENOTHERAPY 





| : | 























| P. shen . 
er cent of Survivorship 
| Tot b 
Survey grouping | Cases Fe alge ome Per cent of total | Deaths at end | deaths July-Dec. Deaths other per cent 
° Total No. | of sth year number living | of sthyear | inclusive than cancer according to 
| | 2 | | sth year graph 
1925 to 1929 | 
Operation with 
x-ray 48 13 27.08 34 6.67 I | 29.17 
Operation with 
out x-ray 94 5° 53-19 44 ° | ° 53-21 
1930 to 1934 ' 
Operation with 
X-ray 131 45 34-35 76 10.71 10 41.58 
Operation with- 
out x-ray 69 26 37-69 38 6.06 5 45-02 
1925 to 1934 F 
Operation with 
x-ray 179 55 32.40 ' ® ce) 9.35 | It 38.238 
Operation with- | 
out x-ray 163 70 40.62 82 2.41 5 49.71 





TABLE V.—SURVIVORSHIP AFTER OPERATION OR TREATMENT 



































Difference Per cent 
Actual number} ,; . 
oe _o— 2 imental te Number that | _ between that died 
no a por pera Metastases Operation X-ray pe . did survive expected | of those 
grouping ase: 3 $ : 
F tres ? 5 years ; and actual | expected 
4 } survivorship | to live 
P —— a _ eee ——— a ee ee al re ee — _— 
1925 to 1929 | | 
Curve 1 24 yes yes yes 21.43 7 14.43 | 67.33 
Curve 2 12 yes none yes 10.91 ° 10.91 100.00 
Curve 3 20 none yes yes 18.11 6 12.11 | 66.85 
Curve 4 32 yes yes none 27.87 12 15.87 } 56.94 
Curve 5 56 none yes none 19.28 32 17.28 | 35.07 
1930 to 1934 
Curve 1 72 yes yes yes 62.14 18 44.14 71.03 
Curve 2 40 yes none yes 30.00 I 35-00 Q7-22 
Curve 3 105 yes yes 50.73 29 60.73 | 67.08 
Curve 4 57 none yes yes 40.77 27 19.77 | 42.27 
—_ - - —— — a —— —_ ———— — — SA es ene 
Curve 5 33 yes yes none 27.59 II 16.590 ' 60.14 
Curve 6 9° none yes 74-13 41 33-13 44.60 
Curve 7 33 none yes none 27.30 14 13.36 48.83 





the beginning of the fifth year as obtained from _ the survivorship for operation and non-operation 
the curve (0.9254). This gives the desired prod- during both 5 year periods and the 10 year period. 
uct, 85.23 per cent. The same value would be Table IV contains the data for the survivorship 
obtained if a 6 month period, instead of a 12 for all patients operated upon who were or were 
month period, was used, the method of calcula- not treated with x-ray during both 5 vear periods 
tion being identical; (100-3.95) 0.8874=85.23 and the ro year period. 
per cent. The data for plotting Charts 11 and 12 will 

In Table II will be found the data for plotting be found in Table V and show the years of sur- 
graphs in Charts 2, 3, and 4 which show the  vivorship after operation or treatment for both 
survivorship of patients having metastasis or 5 year periods. The per cent who died of those 
no metastasis at the time of entrance to the expected to live is found by the following for- 
hospital. , 

The data for plotting graphs in Charts 5, 6, , loo X difference 


and 7 will be found in Table III and they show anne expected survivors 








oper 
be fe 





















































KRAEMER: SURVIVAL STATISTICS OF BREAST CANCER 575 
) _, 0n- 
3 
: 
§ got- 
S 
‘ 
9 
3| 80h 
8 
3 
N £70 ' 
vis 
NIB 
Qe 
Y]3 60 
ne 
SIs 
4° sob 
Nh 
S 
O v 
3 uF 
a}e 
wh 
fur? 
wv 
u ‘ 
b a , 4 Metastases, Qwoeration, Atay (24cases/ 
ry it — — Metastases,nro Qoeration, Aray (/2cases) 
4 Pd srceee cece NoMetastases, Operation, Aray (20 cases) 
x ~=/OF- o ~~~ Metastases, Operation, no Kray (X22 < ases) 
8 ¢ —-—~-Wo Metastases, Operation, no tray (S6cases/ 
~ 
2 / 2 a 4 Ss 6 7 a 3 
Years Survivorship after Operation or Treatment 
Chart 11. Years of survivorship after operation or treatment for 1925 to 1929 group. 
/O00}- — oC 
>) 
\ 
} go} 
N 
\ 
S 
‘| eo 
3 
Q 
y 
- Wert / 
N| $ 
= : Se / 
Sseop / 
YI 
om 
el 6 
e : Nd } 
e S * 
on go : 
A) 3 
QIN 
v = 
on A Jo - r Metastases, Operation, Kray (7écases) 
d u / f = Fs — —MMetastoses,ro Operation (FOcases of which Khare Krayh 
— y # ae all Ps ~—--/fetastases, Goeration (/0S cases) 
lp N = a pensar -**+--="Wo Metastases, Qoeration , Aray ( S7cases) 
re ° we ~~ /Telastases, Gperation, no Aray (Tcases) 
ds * 0 Pos —-— Woe Metastases, Operation (90 cases) 
. S - oe tl inetd ~NoMetastases, Operation, no Array / Jicases) 
ill ol 
/ 2 ] ea Ls 6 7 8 g 
ir- Years Survivorship etter CGperation or Treatment 
th ; : ; : 
ae Chart 12. Years of survivorship after operation or treatment for 1930 to 1934 group. 
or- ; , : 
Chart 13 shows the years of survivorships after The unadjusted curve would make it seem that 
operation or treatment, the data for which will the 1925 to 1929 group is surviving better than 
be found in Table VI. the 1930 to 1934 group. This is because in the 
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Chart 13. Combined data on survivorship after operation or treatment for 1925 to 
1929 and 1930 to 1934 groups. 
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Chart 14. Combined data. Blocked area shows cancer 
mortality; clear area, mortality from other causes. 
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1925 to 1929 group, 56 cases fell by chance into 
the best surviving group (no metastasis, opera- 
tion, no x-ray) and only a few into the worst sur- 
viving group (metastasis, no operation, x-ray). 
This would make comparison unfair. Therefore, 
the 166 cases were reapportioned so that each sur- 
viving group was in the same proportion as that 
same group in the 1930 to 1934 period. This 
adjustment makes the two groups comparable. 
Moreover, as only 7 cases have not been traced 
as living or dead in the 1925 to 1929 group 
through all of 9 years, and 11 cases in the 1930 
to 1934 group, with 63 cases in the 1930 to 1934 
group not having passed through the g year 
period of observation, it can be seen that if these 
cases were traced, the 1925 to 1929 curve would 
change but little, while the 1930 to 1934 curve 
would be pulled down to the o per cent line by 
an unknown amount. 

It appears from Chart 12 that metastasis 
cases, with or without x-ray, do not survive as 
well as the non-metastasis cases having x-ray or 
not. The no operation, with metastasis, with 
x-ray cases are the poorest survivors in the 1925 
to 1929 and the 1930 to 1934 groups. The curves 
on Charts 11 and 12 had best not be compared 
pair by pair (for reasons already discussed). 

In comparing the total 1925 to 1929 adjusted 
curve on Chart 13 with the 1930 to 1934 curve on 
the same chart, while it is probable that the 1930 
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TABLE VI.—SURVIVORSHIPS AFTER OPERATION OR TREATMENT 





Actual number 


Survey grouping Number of cases 


| expected to survive 


Per cent that died 
of those expected 


Difference between 


Number that did 
i - expected and actual 


survive 5 years 



































| 5 years survivorship to live 
1935 to 1929 166 | 146.51 | 65 ' 81.51 | 55.63 
1930 to 1034 251 213.93 ; 73 140.93 Za’ 65.87 
1925 to 1929 7 | | = siege aiidodts. “a 
__ Adjusted 166 | 147.98 | 50.2 | 97-78 5 66.08 





to 1934 group is surviving better, the difference 
between the two at best would not be large. 

From the slope of the normal U. S. Life Table 
curve in Chart 1 it appears that after approxi- 
mately 4 years the cancer patients are dying off 
at the same rate as the non-cancerous, but this is 
to be expected since most of the patients with 
rapid malignant lesions have already died, the 
greater majority of the remaining cases are made 
up of inactive and slowly growing tumors, and a 
large number of this group of patients have at- 
tained an age beyond the normal life expectancy 
for females according to the U. S. Life Tables for 
this period, resulting in a survival curve similar 
to normals of the same age composition. For 
example, when the surviving patients attain the 
age of 70 their life expectancy curve would be 
similar to the curve of normal individuals of the 
same age composition since they have already 
exceeded the normal life expectancy of their 
group in spite of their malignant condition. 

The relationship between the groups in which 
patients died from cancer and the group in which 
patients died from causes other than cancer is 
shown in Chart 14. The clear area above the 
blocking shows the patients who died from other 
causes definitely proved not to be cancer. In 
order to evaluate life expectancy in malignant 
cases it is necessary to follow the patients until 
death since many patients die from cancer after 
the fifth year and not from causes other than this 
disease, as shown in Chart 14. 


SUMMARY AND RESULTS 


The most striking facts revealed by these 
charts is that no matter what sort of treatment or 





combination of treatments are given to patients 
having cancer of the breast, patients in every 
group die off much more rapidly than one would 
expect women of their ages to do, if the United 
States Life Tables are used as a standard of 
comparison. 

No important differences exist in the survivor- 
ship data between the cases in the 1925 to 1929 
period and the cases in the 1930 to 1934 period 
as shown in Chart 13. 

The survivorship is significantly less at all 
stages for the patients showing metastasis on 
admission than for those patients showing no 
metastasis. 

The survivorship is significantly and increas- 
ingly lower for those patients not operated upon 
than for those that received operation. 

The survivorship after operation is significantly 
lower for the cases in which roentgenotherapy was 
used to supplement operation than for cases in 
which no such treatment was used. This differ- 
ence, however, is less in the 1930 to 1934 cases than 
in the 1925 to 1929, a fact which indicates an 
improvement in the “x-ray with operation” 
technique in the latter period. This is due in a 
great part to (1) the selection of cases, since a 
great number of patients in the surgical group, 
who had good prognoses were not exposed to 
roentgenotherapy and practically all those with a 
poor prognoses were treated by deep roentgen- 
rays; and (2) in the 1925 to 1929 group, 56 cases 
fell by chance into the best surviving group (no 
metastasis, operation, no x-ray) and only a few 
into the worst surviving group (metastasis, no 
operation, x-ray), which would make comparison 
unfair. 
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: UROLOGY 


UROLOGICAL ASPECTS OF HYPERTENSION 


DAVID W. MacKENZIE, M.D., F.A.C.S., F.R.C.S. (C.), and 


MAGNUS I. SENG, M.D. 
Montreal, 


ODAY the medical profession is acutely 
alive to the challenge of hypertension. 
The internist, surgeon, neurologist, oph- 
thalmologist, and urologist are busily 
engaged in tracking down the causes of this scourge 
of mankind. The problem of human so called 
“essential” hypertension, which means sustained 
elevation of blood pressure without known or at 
least demonstrable cause, is being faced resolutely; 
and it is certain] y not beyond reasonable expecta- 
tion that its source will ultimately be made clear. 

Even though the causes of this condition are 
not known, or at least are surmised only vaguely, 
relief of some of its more distressing effects is 
already in the hands of the surgeon. 

Secondary hypertension or that caused by some 
known condition or disease, on the other hand, 
becomes by that very fact more amenable to relief 
by either medical measures or surgica] attack. It 
has long been recognized that the kidney may be 
the organ at fault, as it is known that secondary 
hypertension occurs more frequently in associa- 
tion with disease or derangement of this organ 
than with that of any other organs. Richard 
Bright, in 1836, even before the days of blood 
pressure estimation, was the first to note the rela- 
tion of renal disease to hypertension. 

In 1872, Gull and Sutton demonstrated wide- 
spread organic disease of the smallest arteries and 
capillaries of the kidney, and seriously considered 
those changes as the primary cause of the in- 
creased peripheral resistance, hypertension, and 
cardiac hypertrophy. 

Since that time the literature has been crowded 
with clinical and experimental evidence of the réle 
the kidney plays in the production of hypertension. 


CAUSE OF SECONDARY HYPERTENSION 


From the urologist’s viewpoint the causes of 
secondary hypertension may be put into 3 main 
From the Department of Urology, Royal Victoria Hospital. 

Presented in the Urology Symposium before the Clinical 
Congress of the American College of Surgeons, Philadelphia, 
October 16-20, 1939. 


PACS. FEES. C.), 
Canada 


categories or classifications: (1) Intrinsic disease 
of the kidney; (2) obstructive disease or condi- 
tions involving the upper or lower urinary tract; 
and (3) the adrenal gland. Intrinsic diseases of 
the kidney are glomerulonephritis, pyelonephritis, 
congenital polycystic kidneys, and sclerosis of 
renal arteries and arterioles, or the so called renal 
ischemia. Urinary obstruction consists of pros- 
tatism and other obstructive and infective con- 
ditions of the upper and lower urinary tract. In 
the adrenal gland we encounter adrenal pheo- 
chromocytoma. 

Glomerulonephritis and pyelonephritis. In his 
search for the cause of hypertension the urologist 
must always bear in mind parenchymal kidney 
disease and its sometimes close resemblance to 
chronic pyelonephritis. That organic arteriolar 
disease of the kidneys, glomerulonephritis, may be 
the cause of hypertension is an old belief of the 
medical profession, and the literature abounds 
with proof that it is so. 

In 1930, Bell and Pedersen, in an article dis- 
cussing the cause of hypertension, noted the fact 
that up to that time no cases of pyelonephritis 
had been reported as the cause of hypertension. 
Longcope and Winkenwerder (26), in 1933, drew 
attention to the occasional patient with supposed 
chronic nephritis who died with uremia and 
showed at autopsy to have in reality a bilateral 
pyelonephritis, contracted kidneys, and irregu- 
larly dilated renal pelves. They report 9 such 
cases, in 5 of which there was hypertension. The 
authors did not, however, lay emphasis on the 
pyelonephritic disease as the cause of the hyper- 
tension. 

In 1937, Longcope (25) contributed an excel- 
lent article on the origin of chronic bilateral pye- 
lonephritis and its association with hypertension. 
Of the 22 cases he reports, 12 showed hyperten- 
sion, which usually came on in the later stages of 
the disease and combined with chronic renal in- 
sufficiency. He suggests that the failing renal 
function is not necessarily a factor in producing 
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the hypertension, but that arteriolar disease is 
very suggestively so, because the hypertension is 
combined with hemorrhagic retinitis and arteri- 
olar lesions of the fundus in a large percentage of 
the cases. 

In the same year A. M. Butler reported 15 cases 
of pyelonephritis in children, 8 of whom had 
hypertension averaging 190 millimeters of mer- 
cury systolic, and 140 millimeters of mercury 
diastolic. Butler believes that clinical evidence 
also demonstrates that hypertension is sometimes 
associated with pyelonephritis before there is an 
appreciable diminution in renal function. And he 
further states that the hypertension, which is 
secondary to a unilateral pyelonephritis, may dis- 
appear after nephrectomy of the involved kidney. 
He reports 2 cases of unilateral pyelonephritis as- 
sociated with hypertension, in each of which the 
hypertension disappeared after nephrectomy of 
the diseased kidney. While these are among the 
first such cases to appear in the literature, urolo- 
gists are now very much alive to the possible 
association of unilateral kidney disease with hy- 
pertension; and the literature already reflects 
that fact. 

In July, 1939, D. W. McIntyre reported a case 
of unilateral chronic pyelonephritis with arterial 
hypertension in a young man apparently cured by 
nephrectomy. He mentions 2 other such cases 
improved by nephrectomy. 

Crabtree and Prien in a recent article, read at 
the May, 1939, meeting of the American Urologi- 
cal Association, mention the apparent infrequency 
of reported cases of hypertension in unilateral 
infections of the kidney as recently as a year pre- 
viously; but they note that since the subject has 
become current they themselves know of 11 other 
local, unreported cases. The authors in this very 
excellent article, “The Nature of the Renal In- 
jury in Acute and Chronic Colon Bacillus Pyelo- 
nephritis in Relation to Hypertension,” observe 
that the data on which is based the condemnation 
of the pyelonephritis as a factor in the production 
of hypertension have been observed almost en- 
tirely in chronic late, and terminal conditions. 
They exhort urologists to review their acute pye- 
lonephritis cases as to the cardiovascular systems 
and hypertension, to study carefully the early 
pathology, and to note evidence of vascular dam- 
age whenever possible in order to determine simi- 
larity with known factors concerned in the pro- 
duction of experimental hypertension, and also to 
observe what types of cases are prone to hyper- 
tension. 

Crabtree and Prien give a timely warning to 
urologists against rash surgery in following words: 
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“The experimental and clinical evidence which is now 
available is inadequate to place the subject of hyperten- 
sion on a surgical basis. A hasty rush to attempt surgical 
relief of hypertension can but result in harm until further 
facts have been collected and their significance translated 
into clinical terms. There is at present nothing to indicate 
whether it is the initial injury from the initial infection, a 
continuous injury associated with continuous destruction 
of renal cells of the kidney, a renal injury which sets in 
motion, through renal deficiency, a process of renal de- 
struction through unexcreted waste products, or, a de- 
ranged physiology in poorly nourished renal cells, which is 
the potent factor in hypertension. Until these factors are 
sorted and further data supplied, surgery for hypertension 
must remain in the realm of experimental operations.” 


Congenital polycystic kidneys. The association of 
hypertension with the so called congenital poly- 
cystic kidney is common knowledge. The condi- 
tion may be overlooked for a long time until an 
acute hematuria or renal or ureteral colic directs 
attention to the urinary tract, at which time the 
bilaterally, cystically enlarged kidneys are found. 
It resembles chronic glomerulonephritis, but its 
victims frequently live longer than the nephritics 
even though they carry a marked blood chemistry 
concentration and low phenosulfonphthalein out- 
put for years. Approximately 45 per cent of a 
series of 33 cases of polycystic kidneys reported 
from our service by Hawthorne and Rauscher (19) 
showed hypertension. Fishberg puts the percent- 
age between 65 and 75; this high figure is shown 
in cases usually with marked advanced, renal 
parenchymal destruction. 

Sclerosis of renal arteries and arterioles, so called 
renal ischemia. The experiments of Goldblatt and 
his co-workers in the production of experimental 
hypertension by the induction of renal ischemia 
are of exceptional interest to urologists and are of 
great significance to them clinically. These work- 
ers produced renal ischemia in dogs and monkeys 
by means of a special clamp applied to the renal 
arteries, and immediately an elevation of systolic 
and diastolic peripheral blood pressure was caused 
which lasted for a month or more, and in some 
instances even over a period of 5 years. Goldblatt 
proved by various experiments that the ischemic 
kidneys are in some way directly responsible for 
the development of the experimental hyperten- 
sion. Perhaps the most striking of these is that 
if one kidney is transplanted in the neck or 
inguinal region, and the other kidney is removed, 
constriction of the arterial blood supply of the 
transplanted kidney results in the development 
of hypertension. 

Goldblatt states that there are two known 
mechanisms of development of experimental hy- 
pertension induced by renal ischemia: (1) A ner- 
vous reflex from the ischemic kidneys which 
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affects the general vasomotor apparatus; (2) a 
humoral mechanism initiated by the ischemic 
kidneys caused by an accumulation in the blood 
of a substance which acts directly or indirectly to 
constrict the peripheral vessels. 

Goldblatt’s experiments failed to establish the 
nervous reflex as the mechanism responsible for 
the increased peripheral resistance, but they did 
tend to show that a humoral mechanism was the 
cause of the vasoconstriction and the consequent 
hypertension. Since the publication of his work a 
number of clinical instances which tend to sub- 
stantiate the experimental work have appeared in 
the literature. In 1938, Leadbetter and Burklund 
reported a case of sustained hypertension caused 
by disturbance of the arterial circulation of an 
ectopic right kidney in a colored boy of 5% years 
of age. There was no pyelonephritis or coarcta- 
tion of the aorta. Nephrectomy relieved the 
hypertension. Pathological examination of the 
removed kidney showed the lumen of the renal 
artery reduced to a mere crescentic slit by a mass 
of smooth muscle tissue—an anomaly of the renal 
artery. 

In 1938, in an article published simultaneously 
with that of Leadbetter and Burklund, Boyd and 
Lewis reported a case of arterial hypertension 
relieved by nephrectomy. In their case Boyd and 
Lewis thought that the hypertension was caused 
by an adrenal tumor. Both adrenals and kidneys 
were explored and a right nephrectomy was done 
on what appeared grossly to be a tumor of the 
kidney. Section revealed an infarction of the 
upper half of the anterior surface of the kidney 
with a marked thickening of the arterial walls of 
the renal pedicle. 

Mulholland, in an article at present in the 
process of publication, calls attention to the in- 
creased recording of cases of renal artery throm- 
bosis, and mentions 11 such cases reported by 
Weltz. He brings out the fact that the condition 
is most often mistaken for some acute intra- 
abdominal condition, and that early recognition 
might quite likely prevent the advent of hyper- 
tension. Also, in 1938, Freeman and Hartley 
reported hypertension in a patient with a solitary 
ischemic kidney. The patient died and necropsy 
showed an atheromatous plaque partially occlud- 
ing the lumen of the artery of the solitary kidney. 

It is quite evident from the above citations 
that pathological conditions of the renal arteries 
causing hypertension have been in most instances 
accidental findings, and that diagnosis, except 
for perhaps thrombosis of the renal artery, offers 
many difficulties and can in the main be only 
conjectured. 


Urinary obstruction. Obstructive conditions of 
the urinary tract have long been known to be 
accompanied at times by elevation of the blood 
pressure and changes in the heart. It is generally 
recognized that relief of the obstruction results in 
a lowering of the peripheral vascular tension. 

In 1920 and 1923, O’Connor observed a fall of 
blood pressure in 74 hypertensive urinary ob- 
struction cases following relief of obstruction. 

One of us (33) in 1931, also showed a marked 
fall in blood pressure following drainage in 128 
cases of prostatism with hypertension. 

The definite réle played by urological condi- 
tions in hypertension has recently been shown by 
Maher and Wosika. They reviewed 600 cases of 
hypertensive cardiac disease and found tor pa- 
tients, or 16.8 per cent, with urological lesions; 
whereas only 4.34 per cent of the series were 
found due to parenchymal renal disease, the com- 
monly accepted cause of hypertension. The basic 
lesions were those of obstruction, infection, or a 
combination of both; the obstruction was pre- 
dominantly in the lower urinary tract. In the 
males they were principally prostatism. Maher 
and Wosika believe that hypertension is associ- 
ated with urological pathology more often than is 
ordinarily believed, and that investigation of the 
urinary tract is indicated in hypertension of 
unknown origin. 

Pheochromocytoma of the adrenal. In the urolo- 
gist’s search for the cause of hypertension, new- 
growth or other changes in the medulla of the 
adrenal gland must be considered. Certainly no 
more interesting problem falls to his lot. 

Recognition of the train of symptoms of parox- 
ysmal hypertension is comparatively recent in 
medical history. Labbe and co-workers gave the 
first clear picture in 1922. Since that time the 
subject has been thoroughly gone into by such 
investigators as Belt and Powell, and Edward in 
the American, Gaertner in the German, and Don- 
zelot in the French, literatures. In 1938, one of us 
(27) with McEachern reviewed the literature then 
extant, reported a case in detail, and carefully 
tabulated 20 cases reported in the literature in 
which patients had been operated upon, including 
our own successful case. 


METHODS OF DIAGNOSIS, RENAL 
PHYSIOLOGY, TREATMENT 


The diagnosis of those conditions of the urinary 
tract and the adrenal gland associated with hyper- 
tension may offer some difficulty to the urologist, 
mainly in arriving at an accurate estimation of 
the localization and extent of the lesion rather 
than the type of the lesion concerned. It should 
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not be necessary to insist that a carefully taken 
history is of prime importance. It must not be 
forgotten that aside from the so called urological 
symptoms common to pathological conditions of 
the urinary tract, the general complaints and 
symptoms are to be thoroughly developed. A 
complete physical examination to include blood 
pressure readings taken several times daily at 
stated intervals to determine the stability of the 
hypertension, electrocardiographic studies, oph- 
thalmological investigation of the fundus and 
visual fields, and finally a searching, urological ex- 
amination should all be carefully performed. 

The urological examination must envisage a 
careful estimation of the renal function by such 
tests as the phthalein, Mosenthal, urea clearance 
or concentration tests, and the usual blood chem- 
istry estimations; and it is only after one has 
obtained data on the functional capacity of the 
kidney, that intravenous urography or retrograde 
pyelography is permissible. There is no question 
in our minds but that the media used in these two 
latter procedures may in certain instances be 
definitely irritating to the kidney itself and to the 
remainder of the urinary tract. 

The clinical pictures of those urological condi- 
tions considered to be accompanied sometimes by 
hypertension, are now well defined and readily 
recognized. The real problem for the urologist is 
to determine whether or not the lesion is unilat- 
eral, and if unilateral, what the extent of such 
involvement is. This involves an accurate estima- 
tion of the separate functional capacity of each 
kidney. At the present time the ordinary phtha- 
lein and indigocarmine tests used in the differen- 
tial determination of unilateral disease lack pre- 
ciseness. Physiologists are coming to our aid and 
already newer methods of determining kidney 
physiology have been devised. Homer W. Smith, 
in a recent publication, reviews these new aspects 
of renal physiology. He shows that besides the 
known processes of filtration and re-absorption, a 
third process has been established, namely, the 
process of tubular excretion by which the tubular 
cells remove certain substances from the blood 
and deliver them directly into the tubular urine. 
It is now known that those substances universally 
used by urologists, phenosulfonphthalein and the 
organic iodine compounds, diodrast, hippuran and 
iopax, are eliminated by the process of tubular 
excretion. 

Smith pays tribute to the debt that renal phys- 
iology owes to urology for the introduction of 
these products and says: 


“Tt has in the first instance, been possible by the use of 
diodrast to devise methods for measuring the physiologi- 
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cally effective rate of renal blood flow in man over pro- 
longed intervals of time, the requisite data being only the 
concentration of diodrast in the blood, and the quantity of 
diodrast excreted per minute. In the second instance, it has 
been possible to devise methods for measuring the total 
quantity of intact tubular tissue in the kidneys (tubular 
excretory mass), the essential operation being the measure- 
ment of the rate of excretion of diodrast when the tubules 
are saturated with this compound and hence excreting it 
at a maximal rate. The measurement of effective renal 
blood flow and of the tubular excretory mass would seem to 
hold considerable promise in the exploration of normal renal 
function and the nature and cause of renal disease.” 


Smith continues to discuss the various clear- 
ance methods by means of which the filtration 
rate, the renal blood flow, and the total tubular 
excretory mass of the normal human kidney are 
measured. He feels that the ability to measure 
the renal blood flow has a special aptness in view 
of the work of Goldblatt on renal ischemia. 

While these tests, as constituted at present, are 
not as simple as might be desired there is great 
hope that greater simplification and, therefore, 
more widespread use will not long be delayed. 

We, therefore, emphasize careful study of the 
hypertensive case, as exact an estimation of the 
extent of the lesion as possible, and the adding to 
the admonition of Crabtree and Prien whatever 
weight our word may have, that urologists must 
not hastily or indiscriminately resort to surgery 
in the hypertensive patient. 

At the present writing nephrectomy is the com- 
mon surgical procedure used in combating hyper- 
tension associated with unilateral kidney disease. 
It is certainly not impossible that newer and finer 
methods of estimation of kidney physiology allow- 
ing the early diagnosis of renal vascular pathology 
will be perfected and will result in the devising 
and utilizing of more conservative surgery. 

Goldblatt in his work on experimental hyper- 
tension observed that in those animals in which 
hypertension had returned to a lower level after 
the clamping of the renal artery, it was due either 
to an inadequate clamping of the artery, or the 
development of an effective accessory circulation 
by way of the ureteral and capsular vessels. He 
noted that if the kidney were decapsulated before 
clamping the artery, the accessory circulation be- 
came pronounced and interfered with the devel- 
opment of hypertension. Further, animals have 
survived for years by means of the accessory cir- 
culation when both renal arteries have gradually 
been closed off completely. Goldblatt himself 
suggests that in the clinical application of the pro- 
duction of an adequate accessory circulation, it 
would be more apt and effective in those cases in 
which the hypertension is due to sclerosis of the 
main renal arteries or the Jarger branches. 
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Paunz, in 1930, demonstrated that in the dog a 
new blood supply to the kidney can be established 
by omentopexy; as likewise did Professor Hey- 
mans. Abrami, Iselin, and Robert-Wallach, in 
January, 1939, reported unilateral nephro-omen- 
topexy in 2 cases of hypertension of renal origin. 
In both cases the blood pressure was lowered only 
temporarily, but subjectively each patient was 
benefited. While the authors fee] they have failed 
in these particular instances, they believe that the 
method holds promise. 

Likewise, Homer Smith in the article quoted 
above mentions 2 hypertensive patients on whom 
renal omentopexy was performed without having 
convincing evidence of improvement of the renal 
function. 

In the search for the cause of the hypertension 
in the adrenal gland a number of well known pro- 
cedures are used, namely: (1) The flat plain film 
showing both diaphragms with soft tissue sha- 
dows above the kidneys or unusual distance 
between diaphragm and upper pole of kidney. 
(2) Intravenous urogram and retrograde pyelo- 
gram to visualize displacement of the kidney or 
distortion of it by an adrenal new growth. (3) 
Perirenal insuffllation of air to visualize kidney 
and adrenal. (4) Surgical exploration. 

It will nearly always be found necessary to use 
all methods to come to definite conclusions about 
the given case. 

The third procedure, air infiltration, was first 
suggested by Carelli in 1921, and modified by 
Cahill in 1935. When successful it gives admirable 
confirmatory evidence, but it is also misleading at 
times and is a measure to be used with some cau- 
tion. The danger is air embolus. Hawthorne and 
Tidmarsh (20) are reporting such a case in a girl 
12 years old with hypertensive cardiac disease, 
who died suddenly during an air injection to 
delineate the adrenals. Autopsy revealed the 
right heart filled with air emboli. Both adrenals 
were the seat of a pheochromocytoma with ad- 
renal content of about 6 times the normal amount. 

Recently Brodny and Chamberlin have devised 
an instrument calculated to minimize the danger 
from air embolism. 

The fourth measure, operative exploration, may 
be the final court of appeal. The usual measures 
recognized are: (1) Exploration by abdominal sec- 
tion at which time both kidneys and both adre- 
nals may be palpated; and (2) loin incision as for 
kidney on one or both sides. 

It is not at all unlikely that unsuspected condi- 
tions of the adrenal or of the kidney may be found 
in the future to be the cause of that which at first 
appears to be an essential hypertension. The 


surgeon or neurosurgeon in his attack on essential 
hypertersion by sympathectomy would be well 
advised to use the subdiaphragmatic loin incision 
of Adson, as this approach allows an excellent 
exposure of the adrenal and the kidney, as well as 
ease of exposure of the sympathetic chain. 

Binger and Craig report the case of a young 
woman with essential hypertension. A splanch- 
nicectomy on the left was done. Twelve days later 
there was a similar operation on the right. A 
marked drop of blood pressure occurred during 
the second operation, the patient’s condition be- 
came poor and a transfusion was given; the 
left adrenal was palpated through the unopened 
perirenal capsule and seemed normal. After this 
second operation the blood pressure rose rapidly 
again, and it was thought that a hemorrhage had 
possibly occurred around the adrenal. The wound 
was re-opened, the adrenal was explored and found 
to be the seat of a new growth. On removal of 
this growth blood pressure dropped to the normal 
limits and remained so. 

What is desired to be emphasized here is that 
in the surgical attack on essential hypertension by 
splanchnicectomy, the kidney and adrenal must be 
thoroughly exposed and examined, and that sur- 
geon, neurosurgeon, and urologist should work 
as a team rather than attempt to achieve glory 
separately. 

CLINICAL CONCLUSIONS 

It is abundantly evident that hypertension in 
patients with pyelonephritis is relatively common. 
When unilateral and in the advanced stage, re- 
moval of the kidney has in many cases reduced 
the pressure permanently. In our clinic we have 
frequently had such results, and many other clin- 
ics report similar findings. 

Certain pertinent questions naturally suggest 
themselves: What is the factor in this pathology 
that produces the hypertension? What can be 
done in the early cases of this infection to deter- 
mine this factor? In such early cases nephrectomy 
is surely not justifiable; but in cases in which a 
destroyed kidney is removed, a more thorough 
examination of the specimen, especially the vas- 
cular system, should be made. 

Many of these kidneys are found in very young 
patients and are of the small contracted type. In 
such cases, certainly in the ischemic group, a con- 
genital element may in a measure be responsible. 

Until these questions can be answered more 
satisfactorily, surgery in the early cases must still 
be regarded as in the experimental stage. In the 
polycystic kidneys any surgery for hypertension 
is to us questionable at present. 
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In obstructive lesions the procedure is much 
clearer and the relief of the obstruction is always 
indicated. 

Finally, the pheochromocytoma group are dif- 
ficult and delicate of diagnosis and treatment and 
require the utmost thoroughness and caution. But 
while diagnosis is often difficult, it has neverthe- 
less recently made eminently satisfactory prog- 
ress; and today because of this progress the pro- 
fession is acquiring a more thorough knowledge of 
these conditions, and the results, surgical and 
otherwise, are proving most successful. 
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HE majority of patients with ureteral 
calculi will, after a more or less stormy 
and uncomfortable time, pass their little 
stones spontaneously. Often the most 
difficult part of the treatment is in persuading the 
patient that masterly inactivity is the proper 
program. The pain is often so violent that at first 
he is convinced his condition is dangerous, and it 
is necessary to disabuse his mind of this idea; then, 
when his fears are allayed, the pain of acute at- 
tacks, which he may continue to have, may be so 
trying that he is apt to feel he is being neglected. 
Complete confidence in his physician and com- 
plete understanding of the situation are essential 
for patient; equally important is a definite, un- 
mistakable diagnosis on the part of the physician. 

Even when the diagnosis has been made beyond 
possibility of mistake, when a clear idea of the 
probable course of events has been given to the 
patient, and when he has been shown that the 
pain, or at least one aspect of it, is desirable as an 
evidence that his tormentor is on the move, even 
then he may become impatient of the slowness of 
the course of events, and insistently attempt to 
push the surgeon into action against his better 
judgment. It is impossible to tell how long the 
ordeal will last; the stone may pass in a few hours 
or a few months. 

In many of these patients the course of the 
stone can be traced by the progress of the pain 
even without the evidence of a roentgenogram. 
First pain in the back may come due to pelvic 
distention. The sharp pain may run then over the 
iliac crest down to the inguinal region, to the 
inner surface of the thigh, to the scrotum and 
testicle, or vulva. At first, even though the urine 
contain red blood cells, there may be no urinary 
symptoms; but later frequency occurs and marked 
urgency may mark the lodgment of the stone in 
the lowest part of the ureter and its expulsion into 
the bladder. As the stone passes through the 
urethra it may cause pain or a sudden stoppage 
of the urinary stream, followed by an explosive 
expulsion of the stone with relief of the urinary 
symptoms. This progression is familiar to all. 

From the Division of Urology, Henry Ford Hospital. 

Presented in the Urology Symposium before the Clinical Con- 
gress of the American College of Surgeons, Philadelphia, October 
16-20, 1939. 








COMPLICATIONS AND DANGERS OF 
LOWER URETERAL CALCULI 


JOHN K. ORMOND, A.B., M.D., F.A.C.S., Detroit, Michigan 


Unfortunately, not all patients pass through 
these stages. A few stones lodge in the upper 
ureter, but more in the lower or pelvic ureter, and 
it is with these latter that we are concerned. 

When a patient has a stone lodged in the lower 
ureter, the surgeon’s problem is to decide whether 
immediate operation is desirable, or whether it is 
possible to temporize and either do nothing, or 
attempt to facilitate the passage of the stone by 
cystoscopic manipulation. The data on which he 
must base his decision are: the size and position of 
this stone, the duration of the impaction, the con- 
dition of the affected kidney and of the one on the 
opposite side, the general condition of the patient, 
and, finally, a clear knowledge of the dangers and 
complications of lower ureteral calculi. 

These complications and dangers can be divided 
conveniently into 3 groups: first, those due to the 
presence of the stone itself; second, those attend- 
ant on efforts at manipulative removal; and, third, 
those attendant on operation. 

Group 1. Those associated with the stone itself 
are: (1) mistaken diagnosis, (2) hydro-ureter, 
(3) hydronephrosis, (4) pyelonephritis, acute and 
chronic, (5) uremia, (6) hemorrhage, (7) increase 
in size of the stone, (8) ureteral stricture, (9) peri- 
ureteritis, (10) peri-ureteral abscess, (11) ulcera- 
tion through the ureteral wall, and (12) fistula. 

Mistaken diagnoses are not nearly so common 
as they were a few years back. A right ureteral 
calculus may give pain in the right lower quadrant 
of the abdomen, often with a marked increase in 
the leucocyte count, and so has often been mis- 
taken for appendicitis. The spread of education, 
the freer use of roentgenograms, and the use of the 
wax-tipped bougie have greatly reduced the fre- 
quency of this mistake. The mistake of making a 
diagnosis of stone when none is there is infrequent 
but does occur. The shadows of phleboliths in the 
roentgenogram rarely cause trouble, but occasion- 
ally calcified glands are confusing; and rarely a 
pigmented mole on the skin of the back may cast 
a shadow in the line of the ureter. The passage of 
a wax tipped catheter, or roentgenograms taken 
from various angles, with an opaque catheter in 
the ureter, will usually resolve all doubt. 

Hydro-ureter, hydronephrosis, pyelonephritis, 
and uremia can all be considered together, since 
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they are all dependent on the obstruction of an 
impacted stone. These consequences of obstruc- 
tion are those most to be guarded against of all 
the complications of stone, and are the ones which 
chiefly limit the possibility of temporizing in the 
treatment of stones. In nearly every case of im- 
pacted calculus there is some grade of dilatation of 
the ureter above and of the pelvis. The greater 
the obstruction and the longer it lasts, the greater 
this dilatation and consequent damage to the kid- 
ney. Fortunately, most stones, even the large 
ones, are channelled and there is also a condition 
of suspended function of the kidney which has 
been termed hibernation by Dourmashkin. This 
seems to be conservative, in that there is present 
temporary cessation of the increase in the pelvic 
pressure. 

Even in instances in which the stone has been 
present for long periods, there is the possibility of 
at least partial recovery of renal function after its 
removal. This is not always the case, and in each 
instance the observer is faced with a nice question 
of judgment as to how long he may safely 
temporize. Of course with the very large stones 
temporizing is foolish, but it is with the border 
line cases we are most apt to do so. 

Fortunately we now have at our disposal in 
intravenous urography, a convenient and painless 
method of watching the rate of both pelvic dilata- 
tion and of diminution of function. 

With a normal kidney on the opposite side we 
are reasonably safe, for a kidney can stand con- 
siderable punishment. Experimental work seems 
to show that some degree of restoration of func- 
tion is possible after the relief of complete ob- 
struction which has lasted not more than 30 days. 
But when the opposite kidney shows much re- 
duced function or absence of function, temporizing 
may be disastrous. In this connection I should 
like to cite a personal experience: 


Case 1. A young man about 25 years old entered the 
hospital on a Monday night complaining of having had left 
sided pain for 24 hours. The roentgenogram showed a 
shadow in the region of the lower left ureter. On cys- 
toscopy obstruction was found at the left ureterovesical 
junction and no sign of the right side of the trigone nor of 
the right ureter. During 24 hours he passed only 200 cubic 
centimeters of urine, and the non-protein nitrogen of the 
blood rose slightly. On Wednesday another effort was made 
to manipulate the stone, and it was decided to operate the 
next day, provided the stone did not pass. During the night, 
however, his condition, which had previously seemed fairly 
good, changed suddenly. Edema of the lungs developed; 
an emergency nephrostomy was done, but he died within 
a couple of hours. Unfortunately, no autopsy could be 
obtained, but we believe that it was a case of congenital 
absence of the right kidney and ureter. The patient un- 
doubtedly should have been operated upon the day he 
entered the hospital. 
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Fig. 1. An unusually large calculus in the lower ureter of 
aman. This could be palpated through the rectum. After 
removal there was some functional recovery of the kidney 
above. 


We have had another patient with a solitary 
kidney due to a previous nephrectomy, who re- 
quired emergency nephrostomy, and others with 
damaged or absent contralateral kidneys who 
developed mild uremia when a stone was lodged 
in the lower ureter. 

Either at the onset of impaction or later there 
may be an acute infectious reaction with chills and 
high fever, subsiding into a condition of chronic 
pyelonephritis, with continued pyuria if the ob- 
struction is not complete. This condition com- 
bined with distention can cause a rapid destruc- 
tion of the functioning capacity of the kidney. 

Recently we have been hearing a good deal 
about the effect of unilateral renal lesions in the 
production of arterial hypertension. Most of the 
cases reported have been associated with a dis- 
turbance of renal circulation, but there are a few 
cases on record in which relief of unilateral ob- 
struction seems to have had a salutory effect on 
general arterial hypertension. 

Though hemorrhage is a possibility and mild 
hematuria is common, I have never come across a 
case of serious hemorrhage, which must be very 
rare. 

Increase in size of the stone must occur. Cer- 
tainly some of the stones we see in the lower 
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ureter could not have reached that position in 
their present dimensions. Fortunately for the 
preservation of renal function, these large stones 
are often channelled; and after their removal, the 
affected kidney may be at least partly restored 
to health. We had an example of this in a male 
patient with an exceptionally large stone which 
was easily palpable by rectum. A few days after 
its removal the phthalein test showed returning 
function in the kidney above. 

Stricture of the ureter is thought by some to 
cause stones, by others to cause their impaction, 
and by still others to be caused by irritation by 
the stone. Probably all 3 are true in individual 
instances. It is certainly true that many stones 
are associated with strictures, the dilatation of 
which is an important part of their therapy, either 
as an aid to their passage or to prevent post- 
operative recurrence. 

Ulceration, peri-ureteritis, peri-ureteral ab- 
scess, and fistula may be considered together, 
since they are different stages of one process. All 
are familiar with the thickened ureter and the in- 
flammatory reaction so often found around the 
stone at operation. Cases are on record of ulcera- 
tion through the ureter causing abscesses which 
have burrowed and ruptured in the back, peri- 
neum, inguinal region, and thigh, sometimes with 
the discharge of the stone. Fistula occasionally 
results. Ockerblad recently reported a uretero- 
vaginal fistula caused by the spontaneous ulcera- 
tion of a stone. However, nowadays treatment is 
usually instituted before the condition has ad- 
vanced beyond a rather mild peri-ureteritis. 

Group 2. Complications and dangers attending 
efforts at non-operative removal are the following: 
(1) injury to ureteral mucosa, (2) stricture, 
(3) perforation of ureter, (4) peri-ureteritis, 
(5) peri-ureteral abscess, (6) temporizing too long, 
(7) hemorrhages, and (8) accidents such as loss of 
filiform, breakage of instrument, and catching, 
looping, or knotting of catheter. 

Non-operative methods of removal or manipu- 
lation consist of various procedures: dilating the 
ureter below the stone, passing catheters or bou- 
gies past the stone, injecting various substances 
into the ureter above the stone, engaging the stone 
in various devices such as corkscrew, spiral wires, 
or multiple cords, and ureteral meatotomy by 
means of the cystoscopic scissors or the cutting 
current. Any of these may cause slight injury to 
the mucosa, usualiy of no consequence but occa- 
sionally so. A stricture may result. Perforation 
of the ureter by bougie or by a catheter containing 
a stilette in the absence of infection has occurred 
without harm. On the other hand the ureter may 


be perforated by the metal instruments and peri- 
ureteritis and abscess result. We have seen 1 such 
case. 

Another possibility is breakage or separation of 
a portion of the instrument within the ureter, or 
the catheter or other device may knot itself above 
the stone and be difficult to withdraw. I have 
seen one instance of the latter in which, fortu- 
nately, at the end of 24 hours it was withdrawn 
readily. I have also seen the filiform of the Wal- 
ther dilator unscrewed and left in the ureter, from 
which it was expelled spontaneously at the end 
of 2 days. This, however, was not a case of stone. 

It seems best not to use these devices for the 
purpose of forcibly extracting the stone, but 
merely to engage it, thus dislodging the stone and 
stimulating or facilitating its expulsion. There is 
less possibility of damaging the ureter by so doing, 
than by attempting forcible extraction; though | 
have seen stones at the ureteral meatus dragged 
out without harm. 

Another danger of manipulation is the possi- 
bility of temporizing too long. Each manipula- 
tion arouses expectation of expulsion, and, as in 
the case cited earlier, the period of watchful wait- 
ing may be prolonged beyond the safe point. 
Under ordinary circumstances the size of the stone 
and the availability of the patient are the deter- 
mining factors. Most stones of less than 1 
centimeter in the narrowest dimension will pass, 
and fairly prolonged temporizing may be per- 
missible, provided obstruction is not marked. 
However, with stones of this size or even smaller, 
if the patient lives at such a distance that frequent 
observations are not possible, the period of 
temporizing may be cut very short and resort had 
to operation earlier. 

With larger stones one is occasionally aston- 
ished at the effect of manipulation. At the urgent 
solicitation of one patient we unwillingly manipu- 
lated a large stone in the lower ureter and pro- 
ceeded, nevertheless, with our preparations for its 
operative removal the next day. However, the 
roentgenogram on the way to the operating room 
the next day showed that the stone had passed 
into the bladder from which it had to be removed 
by the lithotrite. 

Meatotomy performed either with cystoscopic 
scissors or by means of the cutting current may 
facilitate the passage of a stone, but occasionally 
results in troublesome, though not dangerous, 
hemorrhage. In one such case removal of blood 
clots from the bladder by suction proved necessary. 

Group 3. Complications and dangers of 
operative removal are: (1) ordinary operative 
complications, (2) hemorrhage, (3) stricture, 
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4) kink, (5) infection, (6) movability, (7) over- 
ooking stone or part of it, and (8) fistula. 

The dangers of pneumonia, phlebitis, and other 
omplications of all operative procedures must be 
aced, but we are concerned here with only those 
ittending this particular operation. 

There is almost certain to be urinary drainage 
‘or a longer or shorter period and very occasion- 
illy a true fistula results depending often on 
stricture formation below, either pre-existing or 
‘esulting from operative damage to the ureter. 
his is rare. Occasionally the scar resulting from 
the drainage tract may draw the ureter out of the 
normal path causing a kink. On one occasion, 
we were unable to pass an ordinary catheter up 

past the kink. However, on making a smooth 
wax bulb on the end of a bougie we were able to 
pass it, thus straightening the ureter and reliev- 
ing the partial obstruction which had resulted. 

In any drained wound there is of course a cer- 
tain amount of infection; and whenever urine 
drains for a time, particularly if the urine is itself 
infected, the infection occasionally may amount 
to an abscess. 

Movability of a stone may cause embarrass- 
ment, for if the ureter above is much dilated, the 
stone, if round and reasonably smooth, may move 
back into the ureter and not be found at operation. 
We invariably have a roentgenogram taken on the 
way to the operating room to make certain of the 
position of a stone; but in spite of this precaution, 
we had the embarrassment on one occasion to be 
forced to operate a second time to remove a stone 
which had returned to the pelvis. On another 
occasion a large stone had moved upward, but in 
this case we found a much dilated ureter above a 
dense stricture at the ureterovesical juncture and 
felt it best to cut the ureter above and re-implant 
it into the bladder, in consequence of which, the 
stone was expelled into the bladder a couple of 
days later. It is possible that portions of stones 
may be left behind, though if catheters or uterine 
probes be passed both ways from the operative 
incision this is unlikely to occur. 

Troublesome bleeding may occur from the veins 
about the bladder, but dangerous hemorrhage is 
rare. However, erosion of the iliac artery has oc- 
curred. Moschkowitz some 30 years ago, reported 
bilateral erosion of external iliacs following bi- 
lateral ureterolithotomy due to rubber drains. 
More recently dela Marnierre reported an instance 
of hemorrhage from one iliac 15 days after removal 
of a drain, which had been allowed to remain in 
place only 2 days. This past year we have had 
a very unpleasant experience which is worth 
detailing. 


Case 2. After the removal of a stone from the lower left 
ureter of a man aged 55 years, the wound healed slowly, 
repeatedly broke open, and ureteral obstruction recurred 
which required repeated dilatation. At the end of 9 weeks 
the wound was still draining. One evening as the resident 
lifted off the dressings, there was a spurt of blood as if from 
a small hose. He immediately made pressure on the iliac 
through the abdominal wall and sent for assistance. Ab- 
dominal pressure was maintained until an operating table 
could be brought to the room. There the wound was tightly 
packed, the abdomen opened, and the external iliac artery 
ligated. Twenty days later it was necessary to amputate 
the left leg between the ankle and the knee due partly to 
the ligation of the external iliac and partly to a pre-existing 
disease of the veins of this leg. 


CONCLUSIONS 

If all patients with lower ureteral calculi were 
neglected, the great majority would recover un- 
scathed. But a few would suffer more or less 
serious harm and this harm we wish to prevent. 

Each case of ureteral calculus, therefore, pre- 
sents the following questions: Is immediate 
operation-desirable? If not, should manipulation 
be tried? If so, what method should be used? 
How long is it safe to temporize? 

Each must be guided by his own experience, 
judgment, and skill. I have come to the con- 
clusion that only the less drastic forms of ma- 
nipulation are indicated. Patients with stones, 
the expulsion of which cannot be stimulated by 
the gentler measures, should be operated upon 
when and if the stones have been given a reason- 
able opportunity to be expelled. The time 
constituting a reasonable opportunity will be 
measured by the amount of disability caused by 
the pain, and by careful evaluation of the damage 
produced. I have seen a stone lodged in the lower 
ureter expelled after 6 months of careful ob- 
servation. This stone caused in that time only 4 
days of disability and no appreciable damage to 
the kidney. On the other hand, I am afraid that 
some patients treated by multiple manipulations 
have been subjected to more danger, have suffered 
more pain, and lost more time, than if they had 
been operated upon in the first place. 

In all cases, whether operative or not, at- 
tempts to prevent recurrence should be made. 
Ureteral dilatation; pelvic irrigation; treatment of 
infection; attention to diet, fluid intake, and to 
changing urinary reaction will usually prevent 
recurrences. 
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THE DEVELOPMENT OF PROSTATIC HYPERPLASIAS 


CLYDE L. DEMING, M.D., Sc.D., F.A.C.S., New Haven, Connecticut 


HE current views concerning the de- 

velopment of so called prostatic hyper- 

trophy do not emanate from the uro- 

logical field alone but from most of the 
fields of medicine. In spite of the many hypotheses, 
very little actual progress has been made in the 
solution of this problem since Sir Everard Home 
so well described the enlarged prostate 140 years 
ago. The prostatic gland has a tendency to en- 
large at the age of 50 years. Autopsies in men 
past 50 years corroborate this fact. Sixty-five 
per cent of men at 65 have some prostatic enlarge- 
ment. Medicine and public health have done 
much to lengthen man’s life span; and, since 
prostatic enlargement is a disease of elderly men, 
we find that the lesion must of necessity become 
more common. Longevity, then, is the fertile 
field for the development of prostatic overgrowth 
and causes our problem to assume greater pro- 
portions than ever before. 

What do we actually know about the develop- 
ment of “prostatic hypertrophy”? Very little. 
We do not have any actual knowledge of its 
causes. Experimental work in animals has pro- 
duced a physiological hypertrophy but not a 
pathological enlargement comparable to the be- 
nign prostatic enlargement seen in man. We are 
inclined, however, to believe—but we do not have 
any positive data—that the lesion in man is due 
to an imbalance of male and female hormones in 
favor of the female hormone. Consequently, 
scientists have proposed the treatment of the 
lesion by testicular hormone. Results of such 
treatment in this country and abroad produce 
grave doubts as to the value of this therapy be- 
yond producing a temporary hypertonicity of 
muscles. In fact, a recent report by Heckel would 
definitely indicate detrimental effects from the 
use of this therapy by causing aspermatogenesis. 
To some individuals, even prostatics, this latter 
effect might be welcome. We have no means at 
present to prevent the development of “‘prostatic 
hypertrophy” except castration early in life and 
no control of its growth after it has once begun. 

We know from our patients that the first 
symptom of prostatic overgrowth is usually a 

From the departments of Surgery and Pathology, School of 
Medicine, Yale University, and the New Haven Hospital. 

Presented in the Urology Symposium before the Clinical Con- 


gress of the American College of Surgeons, Philadelphia, October 
10-20, 1939. 


little frequency in urination. As the enlargemen: 
becomes more evident, increased frequency and 
finally, complete obstruction to urination occur 
In other individuals, complete obstruction t« 
urination may occur dramatically and suddenly 
after coitus, ingestion of alcohol, or exposure to 
cold. The clinician can deduct fairly accuratel 
that in the first group of patients, who have a 
gradual onset of symptoms, the growth of th 
prostate involves the middle lobe; while in the 
second group of patients, who have a sudden 
bladder neck obstruction, the lateral lobes are the 
obstructing factor. The cystoscopist confirms 
these conclusions. The surgeon finds an excessive 
growth of tissue which is encapsulated, lies close 
to the mucous membrane of the prostatic urethra, 
and compresses the normal lateral lobes into a 
thin sheet of tissue. The mass of tissue removed 
at operation may represent one or two lateral 
lobes, a median lobe, and an occasional group of 
spheroids, or single scattered spheroids, which are 
themselves encapsulated. The pathologist de- 
scribes the surgical specimens as composed of 
tissue predominantly glandular but with varying 
amounts of muscle and fibrous tissue. 

Since the clinician and pathologist have come to 
common terms and agree that the histology is not 
characteristic of adenoma, myoma, or fibroma, 
we shall call the lesion a benign enlargement. We 
can also employ one more common fact: benign 
prostatic enlargement is composed of three tis- 
sues, glandular, muscular, and fibrous. Since the 
normal prostatic gland is composed of these three 
tissues, it is highly probable that the benign 
lesion develops from one or more of these three 
primary component tissues. 

It is the purpose of this paper to show where 
and how “prostatic hypertrophy” develops, to 
demonstrate that it is a neoplastic, hyperplastic, 
rather than a hypertrophic lesion, and to produce 
evidence in support of the hypothesis that it is 
derived from an embryological anlage. Since 
animal experimentation has failed thus far to 
produce a histological lesion comparable to that 
seen in man, it seems at present that the only ap- 
proach to this problem is the study of the lesion 
in its early phases. 

During the past 5 years, the author has been 
making serial sections of prostates removed at 
autopsy. Prostates of normal size with minute 
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Fig. 1. Histological section of prostate of man 58 years. 
Showing minute fibromuscular nodule, NV, in muscular wall 
of urethra, U. No glandular hyperplasia. X 1.6. 


gross or microscopic lesions have been prepared 
for microscopic serial section study. In the normal 
prostate, the relative amounts of glandular tissue, 
muscular tissue, and fibrous tissue vary as to age. 
In the infant and the aged with an atrophic pros- 
tate, the proportion of glandular tissue is rela- 
tively small. After adolescence and during early 
adult life, glandular tissue is preponderant. After 
the age of 4o years, the glands in the lateral lobes 
become somewhat dilated and cystic. During 
the fifth, sixth, and seventh decades, the glands 
become less active, and their epithelium is defi- 
nitely diminished in height. The relative amounts 
of glandular tissue vary also in different locations 
of the prostatic gland, including the prostatic 
urethra. At the bladder neck the muscular wall 
of the urethra is well developed and thick and is 
relatively free from glands and ducts. On the 





Fig. 2. Photomicrograph of histological section of pros- 
tate of man 84 years. Showing single fibromuscular nodule 
beneath mucous membrane of urethra, U. No glandular 
hyperplasia. 
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Fig. 3. Histological section of prostate of man 64 years. 
Note numerous small, whitish areas in muscular wall below 
the floor of the urethra. These areas represent developing 
fibromuscular masses. The left muscular wall of the urethra 
shows two well developed, glandular nodules below which 
are many focal points of fibromuscular and glandular 
activity. X 1.9. 


contrary, near the verumontanum the muscular 
wall of the urethra is pierced by large numbers of 
ducts and some glands. 

It was assumed for a long time that since the 
majority of the surgical specimens contained a 
preponderance of glandular tissue histologically, 
the benign prostatic enlargement developed from 
glandular tissue. Albarran thought that since 
these enlargements were found just under the 
mucosa of the prostatic urethra, they developed 
from subepithelial or subtrigonal glands; Zucker- 
kandl (22) believed that the prespermatic lobe 





Fig. 4. Histological section of prostate of man 60 years. 
Showing fibromuscular and glandular nodules in the mus- 


cular wall of the urethra below the floor. U shows the 
urethra. 1.6. 
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Fig. 5. Histological section of prostate of man 68 years. 
Showing asymmetrical enlargement of lateral lobes in the 
muscular wall of the urethra. The right lobe is predomi- 
nantly glandular but contains a few residual fibromuscular 
nodules. The left lobe contains numerous small fibro- 
muscular nodules with beginning glandular hyperplasia. 
U, marks the urethra. 1.5. 


was responsible. Marion believed that these 
glandular masses could develop from any glandu- 
lar element of the prostatic gland. 

The author wishes to produce evidence that 
the glandular theory of development is probably 
false. Velpeau, in 1841, Thompson, in 1873, 
Kausch, in 1929, and Reischauer, in 1934, recog- 
nized fibromuscular and glandular masses. There 
are over 30 cases of prostatism reported in the 





Fig. 6. Histological section of prostate of man 68 years. 
Showing fibromuscular nodule in lateral wall of urethra. 
lhe nodule is being invaded laterally by glands. X 1.9. 





Fig. 7. Histological section of prostatic urethra of man 
7o years. Showing small fibromuscular nodule being in- 
vaded centripetally. U, marks the urethra, NV, the nodule. 
X13. 


literature in which the enlargement was composed 
of nonstriated muscle and fibrous tissue. These 
masses involved 1, 2, or all 3 lobes and have been 
described as “‘leiomyomas.”’ Patch and Rhea 
found that 25.4 per cent of 181 consecutive surgi- 
cal specimens of so called prostatic hypertrophy 
showed leiomyomatous nodules varying in size 
from o.5 to 3 millimeters in diameter. 

Our study of autopsy specimens of prostates 
from men over 45 years of age has shown, in addi- 
tion to glandular masses, rounded, aglandular, 
muscular masses close to the urethra. In the 
early phase, glandular masses never exist without 
the presence of muscular hyperplasia or fibro- 
muscular masses. The aglandular or fibromuscu- 
lar mass frequently occurs independently and 
without the presence of glandular hyperplasia. 
They, however, usually occur together. The more 





Fig. 8. Section of specimen weighing 168 grams, of pros- 
tate of man 68. 1 fibromuscular nodule adjacent to urethra. 
Most of the tumor is glandular. U, the urethra. 1.24. 
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we look for aglandular masses, the more fre- 
quently they are found. It is apparent that 
aglandular and glandular masses are formed early 
in the development of benign prostatic enlarge- 
ment. What part, if any, do the aglandular 
masses play in the production of a full grown pro- 
static enlargement? What is their relation to the 
glandular masses? From what tissue or tissues 
do the aglandular and glandular masses arise?! 

From the study of thousands of serial sections 
of early lesions of the prostate and urethra, the 
author finds fibromuscular hyperplasia and 
aglandular nodules in the muscular wall of the 
posterior urethra. The aglandular or fibromuscu- 
lar masses may be single but are more often mul- 
tiple and bilateral, located anywhere within the 
musculature of the urethral wall between the 
external and internal sphincters. As many as 16 
aglandular masses have been found at one level. 
They are more common near the verumontanum. 
They vary in length from 500 to 20,000 microns. 
As they develop in size, they tend to become 
cigar-shaped or oblong and later become en- 
capsulated. As the result of localized out- 
growths or of the union of two or more developing 
centers, they may assume a nodular appearance 
(Figs. 1 and 2). The fibromuscular mass begins 
as a hyperplasia of fibromuscular tissue between 
the muscle fibers of the urethral wall but not in 
the true prostatic glandular substance per se. 
Again, it appears as hyperplastic fibrils around a 
tiny blood vessel but never around the prostatic 
ducts. As the fibromuscular mass increases in 
size, new blood vessels appear within it. Later 
its stroma becomes more compact, and the tissue 
at the periphery of the mass takes on a fibrous 
tissue capsule which is probably the result of 
compression (Fig. 3). 

The minute glandular nodules vary in size and 
are surrounded by circular fibers of fibromuscular 
tissue. The acini within a nodule may show ac- 
tive budding epithelial projections and dilated 
cystic areas. Cystic dilatations appear early, but 
corpora amylacea are not seen in the early lesions. 
Like the fibromuscular nodules, the glandular 
nodules are first seen in the muscular wall of the 
urethra and not in the true lateral and posterior 
lobes of the prostate. When these nodules in- 
crease in size, they deflect the urethra greatly, 
compress the true lateral and posterior lobes, and 
appear as lateral lobes on either side of the 
urethra. They do not develop from the sub- 
urethral glands of Albarran, as was formerly 


1Fibromuscular mass” and “‘aglandular nodule” will be referred to as 
lesions which are histologically similar, with the exception that the latter 
represents a later stage of development and is usually encapsulated. 
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Histological section of surgical specimen of 


Fig. 9. 
prostate of man 80 years. Showing mostly fibromuscular 


tissue with a few glands in the left lobe. U, marks the 


urethra. 1.24. 


thought, because these nodules are formed well 
within the muscular coat of the urethra (Figs. 4 
and 5). 

The study of many nodules cut serially has led 
the author to conclude that the glandular nodule 
is a result of the invasion of an aglandular mass 
or nodule by epithelial buds from an adjacent 
duct. These epithelial buds may enter the solid 
fibromuscular tissue mass laterally or centrip- 
etally and form glands. One can readily demon- 
strate this epithelial response on the inside of a 
duct adjacent to an aglandular nodule while di- 
rectly across its lumen the epithelium lies dor- 
mant. The growth of the fibromuscular tissue is 
apparently much slower than the growth of the 
glandular tissue. For this reason, the primary 
fibromuscular mass may be partially or entirely 
invaded by the more rapidly growing epithelial 
tissue, with the result that the full grown nodule 
appears glandular. As the peripheral muscle tis- 
sue becomes compressed, it forms the “surgical 
capsule” of the glandular mass which is seen in 
the surgical specimen (Figs. 6 and 7.) 

Glandular nodules have not been found in the 
lateral and posterior lobes in the early stages of 
the development of so called prostatic hyper- 
trophy. Aglandular nodules have been seen in the 
roof of the urethra and below the crista urethralis, 
from which anterior and middle lobes respectively 
could theoretically develop. Thus we have found 
the anatomical location for the development of 
the lobes seen clinically. While enlargement of 
any one or all of these lobes can be diagnosed 
clinically, cystoscopic and digital examinations 
do not tell us whether the enlarged lobes are 
glandular, aglandular, or a mixture of these tissues 
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Fig. 10. Schematic drawing of dissemination of muscle 
fibers of muellerian duct in wall of posterior urethra. 


Thus far we have ascertained that the physical 
development of benign enlargement of the pros- 
tate passes through two phases: first, the forma- 
tion of the fibromuscular nodule; and, second, 
the invasion of the primary fibromuscular nodule 
by epithelial tissue and the formation of glands 
which simulate normal prostatic glands. What 
are the forces behind these developments? 

The evidence so far produced would indicate 
that the fibromuscular masses develop before 
there is any evidence of glandular hyperplasia, 
that they appear in the muscular wall of the 
urethra, and that they are most frequently lo- 
cated near the verumontanum and in the floor 
of the urethra. They are not found in the capsule, 
in the lateral lobes, or in the posterior lobe of the 
prostatic gland. The aglandular masses become 
infiltrated most rapidly near the verumontanum, 
where a larger number of ducts pierce the urethra. 
The aglandular nodules remain aglandular where 
there are not any ducts, or but few ducts, that 
is, close to the urethral mucous membrane and 
near the vesical neck. The study of surgical 
specimens cut serially corroborates this finding 
(Figs. 8 and 9). Occasionally, one finds a pro- 
static specimen which contains small glandular 
masses without much hyperplasia of the fibro- 
muscular stroma. The occurrence of such tumors 
may be explained on the basis that the early 
hyperplasia of the fibromuscular tissue causes 
such a rapid growth of the epithelial tissue that 
the glandular masses are formed before aglandu- 
lar masses have time to develop. The early 
glandular masses appear in the same locations as 
the aglandular masses and not elsewhere. They 
are formed from hyperplastic ductal epithelium 
which has invaded the solid fibromuscular mass. 
It would seem that the glandular development 
is a secondary phase of hyperplastic prostatic 
growth and not a primary one; and, further, that 
the hyperplastic fibromuscular tissue has inher- 


ent qualities which stimulate epithelial growth 
and cause the epithelium to invade the less 
rapidly growing fibromuscular tissue. 

This method of glandular tissue formation 
from ducts is similar to that seen in the normal 
embryological budding from the posterior urethra, 
whose mucous membrane forms the anlage of the 
prostatic gland. This epithelial response may be 
a reawakening of the activity possessed by the 
ducts during the embryological development of 
the gland. 

The primary fibromuscular nodule found in the 
development of so called prostatic hypertrophy 
closely resembles the uterine myoma in its ap- 
pearance, muscle arrangement, and _ staining 
qualities. As we have stated before, the fibro- 
muscular nodules occur in greatest numbers near 
the verumontanum. The utriculus masculinus is a 
homologue of the uterus and is derived embryo- 
logically from the Muellerian duct system. In 
their exhaustive study of the embryology of the 
prostate, Lowsley and Walker both state that 
the muscle fibers of the Muellerian duct system 
pierce the posterior urethra near the verumon- 
tanum and entwine themselves with the regular 
muscle fibers of the urethra (Fig. 10). Since the 
uterine myoma is derived from a muscle cell, may 
not the primary prostatic tumor also have its 
origin in one of the muscle cells of the lower 
Muellerian duct system? It seems fair to assume 
that the uterine myoma and the primary lesion 
of prostatic overgrowth have a common embryo- 
logical anlage. 

This hypothesis can be supported by two 
observations, one clinical and the other experi- 
mental. Clinically, the surgeon not infrequently 
experiences a difficult suprapubic enucleation be- 
cause of adhesions in the posterior urethra. The 
pathologist, on examining these specimens, notes 
the incorporation of the verumontanum with the 
specimen. It is well known to the cystoscopist 
that these tumors grow some distance distally to 
the verumontanum. The experimental factor in 
this hypothesis is found in the response of the 
tissues of the posterior urethra to hormonal 
therapy. Van Wagenen, Jenkins, and others have 
noted a great thickening of the epithelium of the 
utricle in rats and monkeys after injection of the 
female hormone. The utricle contains the an- 
lage, an anatomical structure such as is present 
in the uterus, where muscular fibers and glandular 
elements are extraordinarily sensitive to hor- 
monal agents of the estrogenic series. It is rea- 
sonable, then, to hypothecate that the primary 
nodule in the development of prostatic “‘hyper- 
trophy” has for an anatomical basis the anlage of 





the 
ciple 
ber | 
F 
of « 
glan 
fibre 
duct 
shov 
am 
schi 
who 
fact 
the 
subj 
O 
face 
of t] 
stati 
and 
arte! 
scler 
are 
pros 
who 
denc 
theo 
arte! 
uret 
secti 
and 
mat 
findi 
duce 
struc 
beco 
seria 
infilt 
It is 
spec! 
flam 
strat 
infec 
tatis 
men 
grou 
divic 
The 
deve 
wove 
not : 
tellig 
bryo 
TI 
prost 
phas 





DEMING: DEVELOPMENT OF PROSTATIC HYPERPLASIAS 


the Muellerian duct system. The activating prin- 
ciple responsible for its growth may be some mem- 
ber of the estrogenic series. 

For further evidence of the possible influence 
of estrogenic hormones on fibromuscular and 
glandular growth, one must make reference to the 
fibro-adenomas of the breast. Here the peri- 
ductal and peri-acinic fibromuscular element 
shows much hyperplastic activity. There is also 
a multiplication of the ducts and glands. Ge- 
schickter’s work suggests that this lesion is one 
whose development may be due to an estrogenic 
factor. While the lesions of both the breast and 
the prostate are histologically benign, they are 
subject to malignant changes. 

One should not be permitted to pass on in the 
face of these findings without reference to some 
of the older theories of the development of “pro- 
static hypertrophy.” Guyon, Loeschke, Adrion, 
and Kausch, who are the main proponents of the 
arteriosclerotic theory, must admit that arterio- 
sclerosis does not always occur in individuals who 
are suffering from benign enlargement of the 
prostate. It is equally true that many patients 
who have arteriosclerosis do not have any evi- 
dence of prostatic enlargement. Kausch’s fanciful 
theory of arteriosclerotic involvement of the 
arteries of the outer glands of the prostatic 
urethra seems definitely disproved by this serial 
section study. Ciechanowski, Rothschild, Hirsch, 
and Greene and Brooks have favored an inflam- 
matory theory. The infection, which is a frequent 
finding in cases of prostatic enlargement, pro- 
duces a local fibrous tissue development which ob- 
structs the ducts and glands and causes them to 
become dilated and enlarged. It is true that the 
serial study of many prostates shows round cell 
infiltration and some evidence of inflammation. 
It is likewise true that many sections of surgical 
specimens fail to show any changes due to in- 
flammation. Cabot and Smith clearly demon- 
strate in the follow-up of men with histories of 
infection through middle life to the age of pros- 
tatism that there is less likelihood of the develop- 
ment of so called prostatic hypertrophy in this 
group as compared with a similar group of in- 
dividuals who have never had prostatic infections. 
The functional and constitutional theories of the 
development of prostatic enlargement are inter- 
woven with hormonal arguments, and we have 
not sufficient positive data to discuss them in- 
telligently at this time. Further studies in em- 
bryology might give more positive evidence. 

The neoplastic theory of enlargement of the 
prostate, although rejected by Ewing, has certain 
phases in its favor. The primary tumor resembles 
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the uterine myoma, which is neoplastic and prob- 
ably has the same or similar structural origins. 
That a certain number, 12 to 20 per cent, of the 
surgical specimens removed for benign enlarge- 
ment show malignant characters is a well recog- 
nized fact. The tissues which compose benign 
tumors of the prostate, both fibromuscular and 
glandular, are certainly not just enlargements of 
the existing elements but duplications by many 
times. The primary muscular elements invite 
epithelial hyperplasia and development of glands 
similar in appearance to the glands seen in the 
normal prostate. The term “hypertrophy of the 
prostate” should be applied only to physiological 
increase in size of the prostatic gland without 
multiplication of its components. It is evident 
from this study that benign enlargement of the 
prostate in elderly men is not hypertrophied tissue 
but hyperplastic tissue which has a tendency to 
develop from many focal points, to grow without 
limit, and.ultimately to cause the death of the 
individual. 
CONCLUSIONS 

1. The early phases of benign prostatic over- 
growth are found in the muscular walls of the 
posterior urethra in autopsy specimens. 

2. The benign prostatic overgrowth usually 
passes through two phases of development. 

3. The first phase is the development of a fibro- 
muscular mass from the intramuscular stroma of 
the posterior urethra. 

4. The second phase is the invasion of the 
fibromuscular nodule by the epithelium of a 
prostatic duct. 

5. This epithelial proliferation develops pro- 
static glands and ducts of normal appearance. 

6. The epithelial element overgrows the fibro- 
muscular element so as to make the full grown 
lesion appear glandular. 

7. The glands in the posterior urethra and 
prostate are not primarily involved. 

8. The primary fibromuscular nodule resembles 
the fibromyoma of the uterus and may be derived 
from a remnant of the Muellerian duct muscula- 
ture. 

9. Benign overgrowth of the prostate is hyper- 
plastic tissue, not hypertrophied tissue. 


This work was made possible by a grant from the Fluid 
Research Fund of Yale University. 
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PERIRENAL ABSCESS 


H. G. HAMER, M.D., F.A.C.S., Indianapolis, Indiana 


UPPURATION in the fatty tissue sur- 
rounding the kidney is uncommon, espe- 
cially when one considers the frequency 
of surgical lesions within the kidney. Be- 

cause of the difficulty of diagnosis in the early 
stages and the fact that its pathology is still unde- 
termined, perirenal abscess is of interest not only 
to the urologist but to all those interested in 
medicine. 

Confusion concerning the nomenclature arises 
from the fact that perinephritic abscess has been 
referred to as primary, when it originates in the 
perinephritic tissue, or secondary, when it origi- 
nates in the kidney or some other focus. Since 
there is much evidence to demonstrate that peri- 
renal infection is secondary to infection in the 
kidney or in the surrounding organs or tissues, it 
would seem reasonable to regard all occurrences 
of perirenal abscess as secondary. 

In classifying perirenal abscesses it seems logi- 
cal to call all abscesses within the fascial envelope 
of the kidney, or Gerota’s fascia which develop 
from a perinephritis, true perinephritic abscesses, 
whether they originate from an existing renal dis- 
ease, such as pyonephrosis, nephrolithiasis or 
tuberculosis, or cortical metastatic renal infec- 
tion; and all others which arise from infection of 
adjacent organs and tissues should be classed as 
false perinephritic abscesses, whether subdia- 
phragmatic, subphrenic, or psoas. 

Metastatic infection of the perirenal fat with- 
out involvement of the kidney is conceivable as no 
portion of the body is exempt from such occur- 
rence, and a few cases have been reported in which 
no evidence of renal infection was found. When 
abscess occurs in connection with pyonephrosis, 
lithiasis, or tuberculosis, the diagnosis is not 
difficult, as symptoms which point to infection in 
the urinary tract are usually not wanting. But in 
metastatic infection of the renal cortex diagnosis 
may be difficult and delayed, and often a peri- 
nephritic abscess is the only indication of renal 
infection. 

It is conceded that septic emboli may find 
lodgment in the perirenal tissues just as in any 
other organ, yet the point has not been sufficiently 
supported by evidences found at operation or 
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autopsy to be convincing beyond doubt. The 
long period of time from the localization of the 
infection to the time when diagnosis is made gives 
opportunity for healing of small cortical abscesses 
which might not be found even at autopsy, and 
less likely at operation. 

Hunt’s finding of a renal source in over 50 per 
cent of his cases, in which an examination of the 
kidney was made during operation for perine- 
phritic abscess, is significant. In operating for 
relief of perinephritic abscess, examination is fre- 
quently and properly omitted as being an impru- 
dent procedure, which would only add to the 
dangers already present. 

Cabot has called attention to the frequency 
and importance of coccic infection of the kidney, 
particularly in the milder cases. He believes that 
they are more common than is generally sup- 
posed, and are much more common than the sep- 
tic infarct described by Brewer. Spontaneous 
healing in these mild cases of coccic renal infection 
may occur and probably often does occur. The 
reaction of the kidney under the circumstances 
probably depends upon several factors, i.e., num- 
ber and virulence of bacteria, resistance of the 
tissues to the staphylococcic toxins, etc. In cer- 
tain of these infections perinephritic abscess oc- 
curs. Trauma may play a part but probably it is 
not so much of a factor as it was thought to be by 
earlier writers. The frequency of unilateral as 
against bilateral occurrence may be due to some 
local condition; in one kidney a condition may 
exist which predisposes to infection, or, if the in- 
fection is bilateral, a local condition in 1 kidney 
may prevent its recovery. 

The grouping of perirenal abscesses given by 
Fowler and Dorman is eminently satisfactory: 
(1) Those having origin in destructive lesions of 
the kidney, such as pyonephrosis, nephrolithiasis, 
tuberculosis, etc. (2) Metastatic abscesses in 
which there is a history of a remote focus of in- 
fection in boil, carbuncle, paronychia, respiratory 
infection, etc. Cases which arise from foci of 
lymphatic extension, as from pelvic disease, can- 
not be excluded but probably form an unimpor- 
tant group. (3) Those rare cases caused by direct 
extension from suppuration in neighboring organs 
such as retrocecal abscess, subphrenic abscess, 
and empyema. 

In the group secondary to existing renal disease 
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urological study usually furnishes helpful diag- 
nostic evidence. The metastatic group is of most 
concern because of the severity of symptoms and 
the difficulty of diagnosis. In the majority of 
cases the staphylococcus is the infecting organism. 

The clinical picture of suppurative perinephri- 
tis is similar to that of acute renal infection. Since 
the perinephritic abscess originates as a rule in 
an acute cortical abscess of the kidney, it is 
impossible to distinguish between the two in 
their earliest stages. But when the acute stage 
has passed, chronic perinephritic abscess differs 
markedly in its characteristics from chronic pye- 
lonephritis. Often no pus appears in the urine, 
the function of the affected kidney is not much 
impaired, and the infecting organism may or 
may not be found by culture of the urine from 
the diseased kidney. The characteristic symp- 
toms are pain, tenderness, fever of the septic type, 
and palpable mass in the region of the kidney. 
Chill and fever usher in the attack. The pain is 
generally confined to the loin, dull aching in char- 
acter, and increased by movements of the body or 
flexion of the leg of the affected side. There may 
be nausea and vomiting with possible loss of 
weight. The patient often becomes profoundly 
septic. The tumor in the loin may be fluctuant 
and non-movable on respiration. 

If drainage is delayed, the patient may die of 
sepsis or the abscess may become chronic; and 
there is the possibility that spontaneous recovery 
may occur by rupture of the abscess through the 
skin or into one of the neighboring viscera or 
even by resorption of the pus. 

Diagnosis is made usually on physical findings; 
the urological study is often negative, especially 
in the metastatic group of cases. The existence 
of kidney disease, such as stone, tuberculosis, or 
pyonephrosis, would direct suspicion toward a 
suppurative perinephritis in the presence of pain, 
costovertebral tenderness, and tumor. Urinalysis 
may or may not give positive evidence; it depends 
upon the time it is taken and the care exercised. 

The following points are of value in diagnosis: 
(1) History of remote staphylococcic infection 
such as boil, carbuncle, paronychia, infected 
wound, and respiratory infection; (2) the clinical 
course of an obscure sepsis, high leucocytosis, 
picket fence type of fever; (3) the roentgenogram 
may show scoliosis with concavity of the spinal 
curvature toward the affected side, obscuration 
of the renal area and of the margin of the psoas 
muscle; (4) costovertebral pain and tenderness; 
(5) fullness or indefinite mass on palpation in the 
flank, which is immovable on respiration, and 
rigidity of muscles. 


Perirenal abscess should be diagnosed and 
drained as early as possible. In early cases sup- 
puration within or without the fatty capsule of 
the kidney will show whether its origin is renal or 
not. But if the abscess is of long standing the pri- 
mary effort should be simply to drain it and leave 
the treatment of other lesions for subsequent con- 
sideration. The necessity for nephrectomy is 
determined by the condition of the kidney; usu- 
ally it is wise to postpone nephrectomy until 
drainage has relieved the sepsis. 


SUMMARY OF CASES 


In the author’s series of 34 cases of abscess in 
the perirenal space there were 20 males and 14 
females. Their ages ranged from 10 to 65 years; 
the average was 36 years. Arranged according to 
decades 1 appeared in the first, 5 in the second, 
g in the third, 6 in the fourth, 5 in the fifth, 5 in 
the sixth, and 3 in the seventh decade. 

The duration of symptoms before diagnosis 
varied from a few days to a year; the average 
duration was 6 weeks. 

A history of possible predisposing disease was 
obtained in 25, including furunculosis, carbuncle, 
infected wound, appendicitis, tonsillitis, mas- 
toiditis, influenza, leg ulcer, infected hemor- 
rhoids, cholelithiasis, renal calculus, renal tuber- 
culosis, and urinary infection. Seventeen in- 
volved the right side, 12 the left, and 3 were bi- 
lateral. In 2 the side involved was not recorded. 

A history of previous urinary infection was ob- 
tained in 15, which varied from mild to severe, 
and included cystitis, pyelitis, lithiasis, pyo- 
nephrosis, and tuberculosis. 

Fever was of the septic type in all; likewise 
pain, variable tumor mass, and costovertebral 
tenderness were present in all patients. Leucocy- 
tosis varied from 7,600 to 31,000 and averaged 
15,500. The hemoglobin was consistently low; 
the average was 65 per cent. The urine showed 
pus and albumin in variable amounts in 26 cases. 
Roentgenographic examination in 20 of the cases 
showed obscuration of the border of the psoas 
muscle in 6. 

Of the 34 patients all were operated upon but 
3, 2 of whom died of sepsis. Autopsy in both in- 
stances showed the origin of the perirenal abscess 
to be carbuncle of the kidney. One patient not 
operated upon recovered spontaneously. Of those 
operated upon 22 recovered promptly after drain- 
age, and 4 were nephrectomized later for calculus 
or tuberculous pyonephrosis. Seven died in the 
hospital either of sepsis or cardiac disease. Among 
these was a 65 year old male who died of sepsis. 
The autopsy showed multiple cortical abscesses 
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of the kidney on the affected side. In the case of 
a 55 year old female a filling defect showed in the 
pyelogram of the affected kidney, in which a cor- 
tical abscess was found to be the cause of a 
perinephritic abscess. In a 55 year old male a 
renal calculus perforated the renal pelvis and was 
found in the perirenal abscess. Eighteen cases 
had definite evidences of renal disease in the form 
of pyonephrosis, lithiasis, tuberculosis, septic in- 
farct, massive cortical abscess or carbuncle, and 
multiple parenchymal abscess. In 1 case the 
abscess followed injury to the loin. In 3 cases the 
abscess was an extension of a postcecal abscess. 
A to year old boy had an abscess beneath the 
sheath of the erector spine muscle, probably a 
metastatic infection from a recent mastoiditis. 

The infecting organism was the staphylococcus 
in 18 cases, staphylococcus and streptococcus in 
8 cases, and staphylococcus, streptococcus, and 
colon bacillus in 2 cases. In the remaining cases 
the type of organism was not recorded. 


CONCLUSIONS 


1. Perinephritic abscess of extrarenal origin in 
most cases is the result of blood-borne infection 
to the renal cortex followed by cortical abscess 
with extension to the perirenal tissues. The source 
of the infection is some remote focus such as car- 
buncle, boil, infected wound, or respiratory in- 
fection. Calculous disease and tuberculosis are 
the most common causes of perinephritic abscess 
of renal origin. 

2. The infecting organism is usually one of the 
pyogenic coccus group. 

3. The chief symptoms are pain and tumor in 
the loin, with costovertebral tenderness, fever of 
the septic type, and high leucocytosis. 

4. Diagnosis in the early stages is most diffi- 
cult. Urological study is of value in the cases of 
primary renal disease, but in most of the metas- 
tatic cases positive urological evidence is lacking. 

5. Roentgenograms may show a clouded renal 
area, obscuration of the border of the psoas mus- 
cle, and scoliosis. 


6. Thorough drainage is emphasized. In the 
metastatic type simple drainage is usually fol- 
lowed by prompt recovery. In the type secondary 
to existing renal disease nephrotomy or nephrec- 
tomy may be required. Nephrectomy is usually 
postponed until drainage has relieved the patient 
of his sepsis. 
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END-RESULTS OF CARCINOMA OF THE BLADDER 
TREATED BY RADIUM 


BENJAMIN S. BARRINGER, M.D., F.A.C.S., New York, New York 


CCORDING to the 1937 report of the 

Division of Vital Statistics of the 

Bureau of the Census there were 

144,774 deaths from cancer, of which 

4,651 or 3.2 per cent were due to cancer of the 

bladder. This percentage is about one-half of 

that of cancer of the prostate, or 7.59 per cent, and 

one-quarter of that of cancer of the breast which 
is 13.93 per cent. 

The results from 4 cities have been tabulated 
and the percentages of all cases of cancer under 
treatment with primary cancer of the bladder are 
as follows: Atlanta, 1.9 per cent; Detroit, 2.6 per 
cent; Pittsburgh, 3.5 per cent; and Chicago, 4.1 
per cent. These figures are for the calendar year 
of 1937. 

At the present time there are no reliable 
estimates of the total number of all cancer cases 
in the United States; various estimates have been 
made, most of which range from 500,000 to 
600,000 cases. If these estimates are at all correct 
and if the percentages quoted for the 4 cities hold 
true for the entire country, there would be from 
15,000 to 20,000 cases of cancer of the bladder. 
This is a very rough estimate and cannot be re- 
garded in any sense as an Official statement.' 

Serious and persistent work in controlling 
bladder cancer began perhaps 25 years ago. The 
methods used have been widely divergent and 
only loosely standardized. The passing years 
have seen many advances, the most important of 
which seems to be the realization of the seriousness 
of the disease and the difficulties besetting its 
control. 

The work of control has had one peculiarity; it 
has been periodically interrupted by confusing 
periods of impotency. Methods have been tried, 
found inadequate, discarded, and calmly returned 
to after a period of forgetfulness. Exact patho- 
logical classifications have been made, generally 
accepted, then discarded in part as imperfect, and 
brought to light and prominence years later. 
Mistaken treatments have been persisted in over 

1These statistics are from a letter of Mr. Harold F. Dorn, statistician 
of the United States Public Health Service. 

From Memorial Hospital. 

Presented in the Urology Symposium before the Clinical Con- 


gress of the American College of Surgeons, Philadelphia, October 
16-20, 1939. 


periods of years; significant and perhaps im- 
portant leads have been unearthed, then casually 
not followed, and finally forgotten. 

To be specific, Mendelbaumina monograph from 
the Mt. Sinai Hospital accurately described, placed, 
and fixed various bladder tumors in their proper 
classification. This was done some 25 yearsago. The 
main groups were then papilloma, papillary carci- 
noma, and infiltrating carcinoma. Most urologists 
have stumbled over the classification of a fourth 
group, the malignant papilloma or papilloma with 
atypical cells. However, after a period of uncer- 
tain groping, urologists have simplified matters 
and placed these under papillary carcinoma. With 
rare exceptions they behave clinically like 
papillary carcinoma and he who considers them 
such plays safe. Yet at a recent meeting of the 
American Urological Association grave doubt was 
raised. It was suggested that these “atypical 
papillomas” were no more malignant than papillo- 
ma and might be treated like the latter, namely, 
by fulguration. 

Some years ago Counseller and Braasch from 
The Mayo Clinic published the results of dia- 
thermy on 17 patients with inoperable and non- 
resectable bladder cancers. They got an astonish- 
ing 88 per cent 5-year cures. This has never been 
duplicated. The results, as far as I know, have 
not been checked and they have never been 
followed up. 

Nitze, 35 years ago, established that papilloma 
could be controlled by the cystoscopic application 
of heat. Beer popularized this by the fulguration 
method. Neither Beer nor anyone else considered 
that the fulguration or heat method could be ap- 
plied to bladder cancer with any hope of cure. 
Heat has long been discredited as a means of deal- 
ing with any cancer. We all remember the Percy 
cautery operation for cancer of the uterine cervix. 
Yet since the popularity of the transurethral 
operation for hypertrophied prostates, the trans- 
urethral instrument has been used widely in an 
attempt to destroy bladder cancers, and I think 
we will all be somewhat aghast to consider the 5- 
year results of this method. 

The difficulty in successfully treating a cancer 
of an internal organ such as the bladder occasions 
these cycles of confusion and doubt. The bladder 


598 





is ; 
pos 
pat 


uni 
of | 
rup 


ins 
par 
bla 
cul 
wit 
for 
val 
the 
esti 
kid 


the 


dea 
sur, 
late 
me! 
isn 
the 


me: 
and 
me: 
are 
bee 
bla 


1,0 
vali 
can 
sive 
are 
abo 


volt 
Wii 
mat 
Bos 
Bot 
son 
not 
gen 


the 
tha 


pat 
gra 


now Deni FT TmMm i 


— 


ww 'uaao “= #8 1 el oe oe ol — OD met 


we "st 





BARRINGER: BLADDER CARCINOMA TREATED BY RADIUM 599 


is a vastly important link in the sewerage dis- 
posal of the body; it is finely adapted to play its 
part of urinary reservoir; it intermittently 
empties itself, thus allowing undisturbed sleep and 
uninterrupted work; its lining cells resist secretion 
of urine; but if its function is disturbed or inter- 
rupted, serious results ensue. 

If these cancers grew on the surface of the body 
instead of in the bladder, cure would be com- 
paratively simple. It is their position in the 
bladder which causes difficulties. These diffi- 
culties, however, should not be insurmountable 
with the most efficient of all instruments devised 
for the surgeon, the cystoscope, and with the 
various devices at our disposal for examination of 
the bladder, kidneys, and ureters. An accurate 
estimate of the changes in the bladder, ureters, or 
kidneys caused by the tumor should overcome 
many of the obstacles of the internal position of 
the tumor. 

There are, as far as I know, only two methods of 
dealing with true bladder cancer. One is the wide 
surgical removal as practiced and published by the 
late Edwin Beer and Verne Hunt, and the other 
method involves various forms of irradiation. It 
is not within the province of this paper to discuss 
the former. 

Irradiation comprises external irradiation by 
means of high voltage roentgenographic machines 
and irradiation directly applied to the tumor by 
means of radium. Because most bladder tumors 
are radio-insensitive, high voltage irradiation has 
been of little value to date in the treatment of 
bladder cancers. 

When we know more about handling the 
1,000,000 kilovolt machines, we may have a 
valuable aid in treating the worst type of bladder 
cancers, namely, the highly malignant and exten- 
sively infiltrating type. At the present time we 
are able to control by intrinsic irradiation only 
about 1 out of 4 of these cancers. 

I have analyzed 2 recent reports of the high 
voltage treatment of bladder cancers, that of 
Wirth, of Seattle, who used an 800,000 kilovolt 
machine and that of Dresser and Rude, of 
Boston, who used a 1,000,000 kilovolt machine. 
Both report interesting and significant results and 
some control of infiltrating tumors. The latter 
noted that if the high voltage be used properly the 
general reactions of patients are less than with the 
200,000 kilovolt machine. In all of these reports 
the controlled patients have been observed less 
than 3 years. 

Dean and the author have reported on a 
patient with a large infiltrating bladder cancer, 
grade III, radioresistant, treated with the 800,000 


kilovolt machine. We wrote as follows: ‘At 
present thirty months after admission patient 
looks and feels well. Gained thirty pounds, 
bladder looks normal. No rectal induration.” 
Yet this patient died 3% years after first seen 
from extensive roentgenographic slough of the 
suprapubic region. Future work will be necessary 
to clarify the position of high voltage roent- 
genotherapy in the treatment of bladder cancer. 

Radium treatment with all its disadvantages 
seems to me to be the most useful of all methods 
in the treatment of bladder tumors. It is flexible 
and can be used repeatedly through the cystos- 
cope. When properly used suprapubicly, the 
immediate operative mortality should be around 
6 per cent, or about half that of surgical removal. 
The implantation of radon seeds into a cancer 
covering the ureters causes less disturbance to the 
kidney function than the operative removal and 
re-implantation of the ureter into the bladder. If 
total cystectomy be excluded, radium can cope 
with much more extensive tumors than can 
surgery. 


SUMMARY OF 5 YEAR RADIUM RESULTS 


Up to and including the year 1934, all private 
patients treated by radium have been included in 
this report. These cases, 228 in number, have not 
been selected but have been consecutive cases 
which represent a cross section of bladder cancer. 
If the tumor has been confined to the bladder, no 
matter what its size, an attempt has been made to 
control it by radium. Both the cystoscopic and 
suprapubic methods have been used. 

In order to compute the percentage of 5-year 
cures these 228 cases have been divided into 2 
classes, 40 indeterminate and 188 determinate 
cases. The latter were used only to compute the 
5-year results. In the determinate cases there are 
2 groups. There are 71 patients who proved to 
be cured of cancer for 5 years; the second group, 
or 117, are those who died of cancer or who were 
lost track of. In the indeterminate class, there 
were 14 patients not treated by radium but in 
whom some palliative operation had been 
necessary. Twenty-six patients in the indeter- 
minate group with bladder cancer had been cured 
but died from some other disease or were lost 
track of before the 5-year period had elapsed. 

Among the determinate cases 71 patients or 
37-8 per cent were well for 5 years; 117 or 62.2 
per cent died of cancer. Therefore, the per- 
centage of 5-year cures is almost 38 per cent. 

Of the 228 cases go patients or 39.4 per cent 
had papillary cancer and 138 or 60.6 per cent had 
infiltrating cancer. No specimen was obtained in 
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22 instances and the clinical diagnosis was either 
papillary or infiltrating cancer. In the large 
majority of the cases the diagnosis was made from 
the pathological specimen. The specimens were 
always small and often taken with the cystoscopic 
rongeur. Because of this they did not always 
indicate the real diagnosis. If, for example, the 
pathologist reported papillary carcinoma and at 
operation a hard extensively indurated base was 
found, the tumor was classed as infiltrating 
carcinoma. Most of the tumors have been graded 
by the Carcinoma Registry and this has helped 
in distinguishing various grades of malignancy. 
When a small section of a tumor is obtained, as 
indicated above, we believe that the clinical 
examination and the pathological examination are 
of equal value in determining the diagnosis. 

Radium alone in different forms has been used 
to control these tumors. For the most part the 
radium has been in the form of emanation gold 
seeds placed in the base of the tumor by needles. 
In 41 instances cystoscopic radium was employed 
and in 129 operative radium. A combination of 
the two procedures was used in 44 patients and 
14 received no treatment whatever. 

If the tumor in question was reasonably small 
and situated in a part of the bladder which could 
be reached adequately through the cystoscope, 
treatment through the cystoscope was relied upon. 
This was done whether the tumor was papillary or 
infiltrating. We have successfully extended the 
scope of this method to larger tumors in the last 
5 years. It is the method of choice and, if it can 
be accomplished, saves time in the hospital, 
diminishes the hazards of operation, and mini- 
mizes bladder and kidney infection. It takes 
persistent, repeated, and intelligent cystoscopies. 
When the suprapubic method is used, the opera- 
tion is simply a means to the end of implanting 
radon seeds into the tumor under direct vision. 
It is significant that in a fair percentage of cases 
both cystoscopic and suprapubic methods have 
been necessary to control the disease. 

In 177 patients the location of the tumor was 
near the urethra or near one or both ureters. 
Those are regions favorable for cystoscopic 
manipulation. If the suprapubic implantation of 
radon seeds is indicated, this likewise is easily 
accomplished in those locations. The operative 
removal of a tumor adjacent to either ureters or 
the urethra is a complicated operation and usually 
involves the excision and re-implantation of a 
ureter into the bladder. This gives radium a 
marked tactical advantage over surgery. Forty- 
four of these bladder cancers were located either 


in the lateral walls or vault, and no mention is 
made as to the location of 7 cancers. 

The base size of these 228 bladder cancers 
varied: 40 were less than 5 square centimeters; 56 
ranged from 5 to 10 square centimeters; 39 were 
ro to 20 square centimeters; and 86 were larger 
than 20 square centimeters. The size of 7 cancers 
was not estimated. This shows that 17 per cent 
of the cancers had bases between 10 to 20 square 
centimeters and 38 per cent had bases more than 
20 square centimeters. It is obvious from this 
that these 228 cases were not picked cases. 


ADVANTAGES AND DISADVANTAGES OF RADIUM 
TREATMENT 


The most frequent complication of the im- 
plantation of radon seeds is stone formation on 
the base of the killed tumor. This can be con- 
trolled generally by cystoscopic means. Rarely 
is the condition serious enough to entail a supra- 
pubic operation for the removal of the stone. 
Severe infection of the bladder and kidneys may 
occur and this is usually the cause of death in 
those patients who die the first year following 
treatment. Vesicorectal or vesicovaginal fistula 
has occurred several times and was equally due 
to the growth of the tumor through the bladder 
and to irradiation. As far as my long term judg- 
ment goes the disturbance to the kidneys from the 
irradiation of a tumor, directly over the ureteral 
orifice, is less than if the ureter be excised surgi- 
cally and re-implanted into the bladder. Some- 
times kidneys have been silently destroyed over a 
long period. Occasionally at the end of 5 or 9 
years ureteral strictures have occurred. These 
have been controlled by ureteral dilatation. The 
implantation of radon seeds may cause dysuria of 
greater or less intensity. 

With all its faults, however, the treatment of 
bladder cancer by means of radium seems to be 
the method of choice. It is very flexible; it can be 
used cystoscopically, as well as suprapubicly; if 
cystoscopically, there is no mortality from its use, 
and if implanted through the open bladder, there 
is an operative mortality of but 6 per cent; it 
apparently has a peculiarly selective effect upon 
cancers, and certainly 37.8 per cent of 5-year 
cures in unselected cases cannot be approached 
by any other method of therapy. 


BIBLIOGRAPHY 


1. BARRINGER, B.S. Ann. Surg., 1935, 101: 1425. 

DEAN, A. L., Jr. Ann. Surg., 1935, 101: 1428. 

3. DReEsSER, R., and Rupe, J. C. J. Am. M. Ass., 1938, 
IIr: 1834. 

4. WrirtH. Am. J. Roentgenol., vol. 40, no. 5. 


nN 





Abi 


Ame 
Bros 
Bry: 
Che 
Chil 
Coo 
Dele 
Fitz 
Frat 
Gert 








PHILADELPHIA COMMITTEE ON ARRANGEMENTS 


EXECUTIVE COMMITTEE 
Thomas A. Shallow, Robert H. Ivy 


Chairman Chevalier L. Jackson 
L. Kraeer Ferguson, Richard H. Meade, Jr. 
Secretary Thaddeus L. Montgomery 


J. T. Nicholson 

John Paul North 
Hubley R. Owen 
Franklin L. Payne 
Warren S. Reese 
Frederick R. Robbins 
Thomas J. Ryan 
Calvin M. Smyth, Jr. 
Margaret C. Sturgis 


William Bates 

W. Emory Burnett 
Edward H. Campbell 
J. Montgomery Deaver 
Everett H. Dickinson 
Gilson C. Engel 
Theodore R. Fetter 
Kenneth E. Fry 

Ralph Goldsmith 
Francis C. Grant 


SUB-COMMITTEES 
General Surgery—Hubley R. Owen, Chairman. 
Obstetrics and Gynecology—Franklin L. Payne, Chairman; 
Norris W. Vaux, Thaddeus L. Montgomery. 
Genito-Urinary Surgery—Theodore R. Fetter, Chairman; 
Alexander Randall. 
Orthopedic Surgery—J. T. Nicholson, Chairman. 
Neuro-Surgery—Francis C. Grant, Chairman. 
Thoracic Surgery—W. Emory Burnett, Chairman. 
Industrial Surgery—William Bates, Chairman. 
Plastic Surgery—Robert H. Ivy, Chairman. 
Ophthalmology—Warren S. Reese, Chairman. 
Otorhinolaryngology—Edward H. Campbell, Chairman. 
Broncho-Esophagology—Chevalier L. Jackson, Chairman. 
Publicity—Kenneth E. Fry, Chairman; J. Montgomery 
Deaver, Richard H. Meade, Jr. 


HOSPITAL REPRESENTATIVES 

Abington—J. Walter Levering. 
American Hospital for Diseases of the Stomach—Herbert 

R. Hawthorne. 
American Oncologic—George M. Dorrance. 
Broad Street—Theodore C. Geary. 
Bryn Mawr—J. Stewart Rodman. 
Chester Hill—William C. Sheehan. 
Children’s—Ernest G. Williamson. 
Cooper (Camden, N. J.)—Irvin E. Deibert. 
Delaware County—Drury Hinton. 
Fitzgerald-Mercy—Thomas J. Ryan. 
Frankford—Charles F. Nassau. 
Germantown—William B. Swartley. 


Graduate—William Bates, Benjamin H. Shuster, Luther 
C. Peter, Harry L. Farrell. 

Hahnemann—Herbert P. Leopold, Frank O. Nagle, John 
A. Brooke, Newlin F. Paxson. 

Jeanes—Roscoe W. Teahan. 

Jefferson—Thomas A. Shallow, Louis H. Clerf, Charles R. 
Heed. 

Jewish—Ralph Goldsmith, Philip F. Williams. 

Kensington— Edward A. Schumann. 

Lankenau—Gilson C. Engel. 

Memorial—Bruce L. Fleming. 

Methodist Episcopal—Calvin M. Smyth, Jr., James B. 
Mason. 

Misericordia—Francesco Mogavero. 

Mt. Sinai—Benjamin Lipshutz. 

Northeastern—T. Turner Thomas. 

Northern Liberties—Norman S. Rothschild. 

Pennsylvania—Walter E. Lee, John B. Flick, F. R. Robbins. 

Philadelphia General—V. W. Murray Wright, Robert J. 
Hunter, John C. Howell, I. S. Hneleski. 

Philadelphia- Lying-In—Norris W. Vaux. 

Philadelphia Orthopedic—DeForest P. Willard. 

Presbyterian—John Paul North. 

Preston Retreat—John Cooke Hirst. 

Joseph Price Memorial—James W. Kennedy. 

Protestant Episcopal—Richard H. Meade, Jr., Otto C. 
Hirst, Andrew Knox. 

St. Christopher’s—Harry E. Knox. 

St. Joseph’s—Verne G. Burden. 

St. Luke’s and Children’s—Desiderio Roman. 

St. Mary’s—James A. Kelly. 

St. Vincent’s—William F. Morrison. 

Shriner’s—John R. Moore. 

Stetson—Robert S. Alston. 

Temple University—W. Wayne Babcock, Walter I. Lillie, 
Robert F. Ridpath. 

University of Pennsylvania—I. S. Ravdin, Harry P. 
Schenck, Francis H. Adler, Franklin L. Payne. 

U. S. Naval—F. L. Conklin. 

West Jersey Homeopathic (Camden, N. J.)—E. S. Hal- 
linger. 

Wills—Warren S. Reese. 

Woman’s— Margaret C. Sturgis. 

Woman’s Medical College—Faith S. Fetterman, James A. 
Lehman. 

Women’s Homeopathic—Francois L. Hughes. 








The Thirtieth Annual Clinical Congress 
of the American College of Surgeons 
Will Be Held in Chicago, October 21-25, 1940 








601 











CLINICAL CONGRESS TECHNICAL EXHIBITION 


EADING manufacturers of and dealers in sur- 
gical instruments, hospital apparatus and 
supplies, diagnostic and therapeutic ap- 
paratus, pharmaceuticals, and publishers 

of medical and surgical books were represented in 
the Technical Exhibition at the Bellevue-Strat- 
ford Hotel in Philadelphia, October 16-20, 19309. 


W. D. Allison Co., Indianapolis 

A. S. Aloe Co., St. Louis 

American Cystoscope Makers, Inc., New York 
American Hospital Supply Corp., Chicago 
American Safety Razor Corp., Brooklyn 
American Sterilizer Co., Erie, Pa. 

D. Appleton-Century Co., New York 
Armour & Co., Chicago 

Austenal Laboratories, New York 

C. R. Bard, Inc., New York 

Bard-Parker Co., Danbury, Conn. 

W. A. Baum Co., Inc., New York 

Baxter Laboratories, Glenview, III. 

Rudolph Beaver, Inc., Waltham, Mass. 
Becton, Dickinson & Co., Rutherford, N. J. 
Burdick Corp., Milton, Wis. 

S. H. Camp & Co., Jackson, Mich. 

Wilmot Castle Co., Rochester, N. Y. 
Gilbert Hyde Chick Co., Oakland, Calif. 
Clay-Adams Co., New York 

Comper Manufacturing Co., Pittsfield, Mass. 
Crane Co., Chicago 

Crescent Surgical Sales Co., New York 
Curvlite Products, Inc., New York 

Cutter Laboratories, Berkeley, Calif. 

F. A. Davis Co., Philadelphia 

Davis & Geck, Brooklyn 

J. A. Deknatel & Son, Queens Village, N. Y. 
DePuy Manufacturing Co. Warsaw, Ind. 
Duke Laboratories, Stamford, Conn. 

E & J Company, Philadelphia 

Eastman Kodak Co., Rochester, N. Y. 
Foregger Co., New York 

General Electric X-Ray Corp., Chicago 
Gudebrod Bros. Silk Co., Philadelphia 
Hamilton Manufacturing Co., Two Rivers, Wis. 
Fred Haslam & Co., Brooklyn 

Paul B. Hoeber, Inc., New York 

Hospital Liquids, Inc., New York 


Huntington Laboratories, Huntington, Ind. 
Johnson & Johnson, New Brunswick, N. J. 

Jones Metabolism Equipment Co., Chicago 
Kny-Sheerer Corp., Long Island City, N. Y 

Lea & Febiger, Philadelphia 

Charles Lentz & Sons, Philadelphia 

Lewis Manufacturing Co., Walpole, Mass. 
Liebel-Flarsheim Co., Cincinnati, Ohio 

J. B. Lippincott Co., Philadelphia 

MacGregor Instrument Co., Needham, Boston 
Macmillan Co., New York 

McKesson Appliance Co., Toledo, Ohio 

Medical Bureau, Chicago 

Merck & Co., Rahway, N. J. 

E. B. Meyrowitz Surgical Instruments Co., New York 
C. V. Mosby Co., St. Louis 

V. Mueller & Co., Chicago 

New York Medical Exchange, New York 

Ohio Chemical & Manufacturing Co., Cleveland 
Operay Laboratories, Madison, Wis. 

Penn Surgical Manufacturing Co., Philadelphia 
Petrolagar Laboratories, Chicago 

Physicians’ Record Co., Chicago 

George P. Pilling & Son Co., Philadelphia 
Prometheus Electric Corp., New York 

Radium Chemical Co., Inc., New York 

Radium Emanation Corp., New York 

Sanborn Co., Cambridge, Mass. 

W. B. Saunders Co., Philadelphia 

Scanlan-Morris Co., Madison, Wis. 

Sharp & Dohme, Philadelphia 

J. R. Siebrandt Manufacturing Co., Kansas City, Mo. 
J. Sklar Manufacturing Co., Brooklyn 

Smith & Nephew, New York 

C. M. Sorensen Co., Long Island City, N. Y. 

E. R. Squibb & Sons, New York 

Sterisol Ampoule Corp., Brooklyn 

Surgery, Gynecology and Obstetrics, Chicago 
Ernest J. Sweetland, San Francisco 

Taylor Instrument Cos., Rochester, N. Y. 

Charles C. Thomas, Springfield, Ill. 

Tower Co., Seattle Wash. 

Wallace & Tiernan Products, Inc., Belleville, N. J. 
Westinghouse X-Ray Co., Long Island City, N. Y. 
Wilson Rubber Co., Canton, Ohio 

Winthrop Chemical Co., New York 

Max Wocher & Son Co., Cincinnati, Ohio 
Williams & Wilkins (William Wood & Co.), Baltimore 
Zimmer Manufacturing Co., Warsaw, Ind. 





Marcetto Ma tpicui (1628-1694). Supplied missing fact in Harvey’s theory 


of the circulation of blood by discovery of channel of blood from artery to 
vein; founder of microscopical anatomy; persecuted and molested by men 
who had remained disciples of Galen; physician to Pope Innocent XII. 
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